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ALIGNMENT 


( ) Turn on your high input impedance voltmeter and 
allow it to warm up, 


NOTE: The Receiver can be aligned with instruments or 
without instruments. Instrument alignment may result in a 
slight increase in sensitivity. However, it. requires the use of 


an RF generator that can deliver a signal from 3.5 MHz to 
30 MHz. If a generator is available, plug it in and turn it on 
at this time to allow it to warm up. DO NOT USE A 
VOLT-OHMMETER OR LOW-IMPEDANCE METER 
DURING THE ALIGNMENT PROCEDURE. 


ALIGNMENT PREPARATION 


PRESETTING CONTROLS 


“f; Set the front panel controls and switches to the 
following positions: 


FUNCTION — STBY 
CONVERTER — HF 
PRESELECTOR — Any 

R.F. ATTEN — Fully clockwise 


BAND — 3.5 

MAIN TUNING — 0.00 

AGC — OFF 

RF GAIN — Fully clockwise and pushed in 
MODE — USB 


AF GAIN — PWR OFF 


Refer to Figure 5 (fold-out from Page 110) for the following 
steps. 


( ) Set each of the following controls on the IF/audio 
circuit board to the center of its rotation: BIAS ADJ, 
METER ZERO, and METER FULL SCALE. 


‘ ) Set the +15 ADJ control on the power supply/BFO 
circuit board to the center of its rotation. 


HEATHEIT®) 


REAR PANEL CONNECTIONS 


Insert the LMO load into the LMO OUT phono 


socket. a S72) 


Connect an 8 {Q speaker to the SPEAKER phono 
socket. 


NOTE: The Receiver was wired for operation from either a 
120 Vac or 240 Vac power source. In the following steps, 
connect the Receiver to the ac power source for which it has 
been wired. 


CAUTION: When the line cord plug is connected to an ac 
outlet, ac voltage will be present at several places under the 
chassis. Be careful that you do not contact this voltage or an 
electrical shock may result. 


(7 Insert the female end of the power cord into the 


120/240 Vac power socket. Plug the power cord into 
an ac power source. 
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PRELIMINARY ADJUSTMENTS 


KR Adjust your voltmeter to read +15 volts dc. 
DC VOLTS 
- LEAD 


Connect the voltmeter negative lead to the Receiver 
FUNCTION 
SWITCH 


chassis assembly. 


Rotate the AF GAIN control to the 9 o'clock 
position. 


| ty tum the FUNCTION switch to OPR. 


(_) Refer to Figure 6 and touch or connect the meter dc 


volts lead to lug 10 of the FUNCTION switch. This lug 0 
has an orange wire connected to it. 
Refer to Figure 5 (fold-out from Page 110) for the location 
of internal controls in the following steps. 
( /) just the +15 ADJ control for +15 Vdc. 
( Refer to Figure 7 and position the meter dc volts lead . 
; re Figure 6 
against the AGC connector on the RF Amplifier 
vitch- Board. 
( te the RF GAIN control fully counterclockwise. 
( djust the B1AS ADJ control for +3.5 Vdc. 
(7) Adjust the METER FULL SCALE control until the 
( Disconnect the voltmeter test leads and temporarily S-meter needle just ‘‘pegs.”’ 


set them aside. 

LX Rotate the RF GAIN control fully clockwise. 

AT Adjust the METER ZERO control for a zero S-meter 
reading. ( ) Turn the FUNCTION switch to the STBY position. 


/ —— RF AMP 
J SWITCH-BOARD 
n nN Y tt 


Figure 7 
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HETERODYNE OSCILLATOR ALIGNMENT 


If you have a Heath Model SB-400 or SB-401 Transmitter 
and plan to use it with this Receiver for transceive 
operation, perform the following four steps. Otherwise, 
disregard the following four steps. If at any time in the 
future you plan to transceive with one of these transmitters, 
you should perform the following “‘Heterodyne Oscillator 
Alignment.”’ 


(41. Position the Receiver and your transmitter as 
shown in Figure 8. 


( 2. Connect a previously prepared 24” length of 
RG-62U (large) coaxial cable from the HFO OUT 
phono socket on the Receiver rear panel to the 
HET. OSC. phono socket on the transmitter rear 


panel. 


Figure 8 


3. Turn the transmitter function switch to the trans- 
ceive position, turn the transmitter mode switch to 
the USB position, and set the main tuning to 0.00. 


4. At all times, keep the transmitter band switch in 
the same position as the Receiver BAND switch. 
NOTE: When the Receiver BAND switch is in the 
15.0 position, place the transmitter band switch in 
the 14.0 position. 


Adjust your voltmeter to read +5 volts dc. 


Connect the voltmeter common lead to the Receiver 
chassis assembly. 


Turn the FUNCTION switch to OPR. 


S$B-400-SERIES 
TRANSMITTER 
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Refer to Figure 9 and the chart on Page 115 for the 
following steps. 


(_ ) Position the meter dc volts lead against the TP 
connector pin on the heterodyne _ oscillator 
Switch-Board. 


The coils on the heterodyne oscillator Switch-Board will be 
adjusted in the following chart. Rotate each coil slug slightly 
clockwise and/or counterclockwise to obtain a peak meter 
reading. Then rotate the coil slug either clockwise (CW) or 
counterclockwise (CCW) as indicated to obtain a voltage 
decrease in the meter reading. Use the long end of the small 
plastic alignment tool in these adjustments. 


NOTE: Four of the coils that will be adjusted have two coil 
slugs. To reach the bottom slug, carefully slide the alignment 
tool through the hole in the top slug as shown in Figure 10. 
Be careful not to rotate the top slug when adjusting the 
bottom slug. 


Dc : 
VOLTS Soa Ca, 
LEAD 1D |. eam aa aa ——— 
Tk SP ewe) A ome 
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Complete the following adjustments: 


ROTATE THE SLUG FOR PEAK EXAMPLE: 3.5 MHz — Peak to 

VOLTAGE. THEN ROTATE IT FOR approximately 3.8 V. Turn slug 

THE AMOUNT OF VOLTAGE clockwise for a .5 V decrease to 3.3 V. 
BAND SWITCH POSITION DECREASE SHOWN BELOW. 


AND HET OSC COIL NOTE: IF YOU ENCOUNTER A f{( ) Turn the FUNCTION switch to 
SECOND PEAK AS YOU ROTATE STBY. 
THE SLUG, DECREASE THE 
VOLTAGE FROM THE SECOND (_ ) Disconnect the voltmeter test 
PEAK. leads and temporarily set them 
aside. 
3.5, L114 3D) Clockwise, 0.5 V 
7.0, L115 ses § Counterclockwise, 0.5 V 
14.0, L116 )3,? Clockwise, 0.3 V 
15.0, L117 ¥,-9 Clockwise, 0.3 V 
21.0, L118 G2 ¥ Clockwise, 0.1 V 
28.0, L119 2.7 "'Clockwise, 0.1 V 
28.5, L121 )&4Counterclockwise, 0.1 V 
(29.0, L122 Counterclockwise, 0.1 V 
20.6, L123 Counterclockwise, 0.1 V 
a CRYSTAL CALIBRATOR ALIGNMENT 


The crystal calibrator circuit is provided to enable you to CALIBRATION TO WWV 
accurately calibrate (adjust) your tuning dial every 100 kHz 


and every 25 kHz. Two methods of accurately adjusting this ( ) Connect an antenna to the HF antenna phono socket 
circuit are given in this section: “Calibration to WWV,” and on the Receiver rear panel. 

“Calibration Using Another Receiver.”” The WWV method is 

preferred. ( ) Set the front panel controls and switches to the 


following positions: 


- 


FUNCTION — STBY 


NOTE: For further information on station WWV, refer to a CONVERTER — HF 
current copy of ‘‘The Radio Amateur’s Handbook.” PRESELECTOR — Any 
R.F. ATTEN — Fully clockwise 
When the FUNCTION switch is in the 100 kHz position, BAND — 15.0 
you should be able to hear a harmonic (multiple) of the MAIN TUNING — 0.00 
calibration oscillator at every 100 kHz dial marking. In the AGC — FAST 
25 kHz ‘position, you should be able to hear a harmonic RF GAIN — Fully clockwise and pushed in 
(multiple) of the calibration oscillator every 25 kHz dial MODE — USB 
marking. ay AF GAIN — 9 o'clock position 
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Turn the FUNCTION switch to OPR. 


Rotate the PRESELECTOR for maximum noise or 
signal. 

Rotate the MAIN TUNING knob back and forth. 
Station WWV should be heard very close to the “0” 
mark on the circular dial (within 1 to 3 kHz). 


Turn the R.F. ATTEN control slowly all the way 
counterclockwise, then all the way clockwise. Signal 
strength should diminish, then return to its original 
loudness. 


Adjust the MAIN TUNING knob so that the zero-beat 
tone goes lower and lower in frequency and 
disappears. 


Turn the FUNCTION switch to 100 kHz. The tone 
from the calibrator should be heard. Refer to Figure 
11 and adjust 100 kHz ADJ trimmer capacitor C606 
on the power supply/BFO circuit board so the 
calibrator tone goes lower and lower in frequency and 
disappears. The calibration oscillator is now in zero 
beat with WWV. 


Turn the FUNCTION switch to OPR and then back to 
100 kHz to be sure you have a true zero beat. 


(_ ) When you have a zero beat, turn the FUNCTIO 
switch to STBY. 


(_ ) Disconnect the antenna from the Receiver. 


(_ ) Turn the BAND switch to 3.5. 


a 


CALIBRATION USING ANOTHER RECEIVER 


NOTE: Use this calibration procedure if you cannot receiv 
WWV. 


{ ) Set the front panel controls and switches to th 
following positions: 


FUNCTION — STBY 
CONVERTER — HF 
PRESELECTOR — Any 

R.F. ATTEN— Fully clockwise 


BAND — 3.5 
MAIN TUNING — 0.00 

AGC — FAST 

RF GAIN — Fully clockwise and pushed in 
MODE — USB 


AF GAIN — 9 o'clock position 


CITE) Gag 


100 kHz 


A 
PS/BFO vuhes 
CIRCUIT BOARD Sa 


Figure 11 


Gag HEATHKIT 


Da 


Connect the SB-303 Receiver’s HF antenna input to 
an antenna and antenna input of another receiver 
capable of receiving WWV at 2.5 MHz, 5 MHz, or 10 
MHz. If this is not possible, a receiver tuned to a 
standard broadcast station, operating at an even 
multiple of 100 kHz or 25 kHz, can be used. 


Turn the SB-303 Receiver’s FUNCTION switch to 100 
kHz, and rotate the AF GAIN control fully 
counterclockwise, just to the point where it starts to 
click off. . 


Tune the other receiver to WWV or a standard 
broadcast station as described. 


( 


) 
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Refer to Figure 11 and adjust 100 kHz ADJ trimmer 
capacitor C606 on the SB-303 power supply/BFO 
circuit board until you hear the calibrator tone in the 
other receiver go lower and lower in frequency and 
disappear. NOTE: When WWYV is used, the period 
when no tone modulation is present allows easier 
identification of the zero beat. 


Turn the SB-303 Receiver’s FUNCTION switch to 
OPR and then back to 100 kHz to be sure you have a 
true zero beat. 


Turn the SB-303 Receiver’s FUNCTION switch to 
STBY and disconnect the other receiver. The other 
receiver will no longer be needed. 


LMO SHIFTER AND DIAL ADJUSTMENTS 


LMO SHIFTER ADJUSTMENT 


The purpose of this adjustment is to insure that the LMO 
remains at zero beat when it is shifted from one sideband to 
the other. 


ey 


Set the MAIN TUNING to 3.8 MHz. 


Turn the FUNCTION switch to 100 kHz. 
Adjust the MAIN TUNING for a loud calibrator tone. 


Rotate the PRESELECTOR for maximum S-meter 
reading. 


Alternately increase the AF GAIN control and adjust 
the MAIN TUNING until the calibrator tone goes 
lower and lower in-frequency and disappears (zero 
beat). 


Rotate the AF GAIN control to a comfortable 
listening level. 


es 
Turn the MODE switch to LSB. NOTE: Be very 
careful not to move the MAIN TUNING. 


The calibrator tone may or may not be heard. If the 
tone is not heard, turn the MODE switch back and 
forth between USB and LSB to be sure the tone is not 
heard (zero beat) in either switch position. If it is still 
not heard, proceed to the “Dial Calibration” section. 
If a tone is heard in either switch position, perform 
the remaining steps, and then proceed to the ‘Dial 
Calibration.” 


( 


) 


Adjust the MAIN TUNING so the tone is not heard in 
the USB position of the MODE switch. Then turn the 
MODE switch to LSB. 


Refer to Figure 12 and adjust the LSB ADJUST coil 
on the LMO until the tone goes lower and lower in 
frequency and disappears. NOTE: It may be necessary 
to increase the AF GAIN control while adjusting the 
LSB ADJUST coil. This LSB ADJUST coil is adjusted 
with a small screwdriver through a hole in the RTTY 
circuit board. 


Figure 12 
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(_ ) Turn the MODE switch back and forth between USB 
and LSB to be sure the tone is not heard in either 
switch position. It may be necessary to repeat the 
previous step if a tone is heard. 


( ) Rotate the AF GAIN control to the 9 o’clock 
position. 


( ) Turn the MODE switch to USB. 


DIAL CALIBRATION 

(_ ) Remove the knob from the main tuning shaft. 

( ) Zero beat the calibrator tone at 3.6 MHz. 

( ) Set the adjustable index line in the center of the 
circular dial window. i 

Refer to Figure 13 for the following steps. 


( ) Wrap the long portion of the long allen wrench with 
tape to avoid shorting it to the light sockets. 


( ) Place a screwdriver through the hole in the dial 
escutcheon (located directly above the main tuning 
shaft) and into the LMO dial drive shaft. 


( ) Hold the LMO drive shaft on zero beat and loosen the 
setscrew in the circular dial bushing. Turn the circular 
dial until the “0” is directly under the adjustable 
index line. Now tighten the setscrew. 


* 


Figure 13 


(_ ) Make sure the circular dial turns freely and the nylon 
spiral follower is properly engaged in the spiral before 
proceeding. It may be necessary to loosen and 
retighten the setscrew again. 


( ) Turn the FUNCTION switch to STBY. 


(_ ) Replace the knob on the main tuning shaft. 


RF AND IF ALIGNMENT 


NOTE: The remaining Receiver alignment can be performed 
with instruments or without instruments. Instrument 
alignment requires the use of an ac VTVM and an RF 
generator that can deliver a signal from 3.5 MHz to 30 MHz. 
If these instruments are available, proceed to “Instrument 
Alignment’’ on Page 121. Otherwise, proceed with 
“Alignment Without Instruments.” 


ALIGNMENT WITHOUT INSTRUMENTS 


Alignment without instruments is accomplished by using the 
crystal calibrator as a signal source. No antenna is required. 


\Q Set the MAIN TUNING to 3.5 MHz. 


(\) Turn the FUNCTION switch to 100 kHz. 
(\Q AGC to Fast. 


( ) R.F. ATTEN fully clockwise. 


Refer to Figure 14 for preselector settings in the following 
steps. NOTE: The positions shown in the Figure are 
approximate reference points only. 


( ) Set the PRESELECTOR to the 3.5 MHz position. 


( ) Adjust the MAIN TUNING for a maximum S-meter 


reading. 
PRESELECTOR 
21.0\ \ L Fatt: 
2 5.7.0) 14,0" at 
Sache — 30.0 
Figure 14 
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1IF AUDIO T501 
CIRCUIT BOAR DJ 
sy micah a 


Figure 15 


( ) Refer to Figure 15 and adjust IF transformers T501, ( ) Readjust the three IF transformers for a maximum 
J T502, and T503 for a maximum S-meter reading with S-meter reading. 
the large alignment tool. 
( ) Readjust coil L202 for a maximum S-meter reading. 
(_ ) Refer to Figure 16 and adjust mixer coil L202 for a 
maximum S-meter reading. 


a Figure 16 


Gag HEATHEKIT™ 


Refer to Figure 17 for the following steps. 


NOTE: All antenna coils, referred to in the following steps, 
are the antenna Switch-Board and all RF coils are on the 
RF Amplifier Switch-Board. Use the small alignment tool. 


() Adjust the 3.5 MHz antenna coil, L101, for a 
maximum S-meter reading. 
y/ 


Adjust the 3.5 MHz RF amplifier coil, L108, for a 
maximum S-meter reading. 


( LE the BAND switch to 7.0, and adjust the MAIN 
TUNING for a maximum S-meter reading. Leave the 
a! ELECTOR in the same position. 


( Adjust the 7.0 MHz antenna coil, L102, for a 
inpaam S-meter reading. 


Adjust the 7.0 MHz RF amplifier coil, L109, for a 
maximum S-meter reading. 


( Set the BAND switch to 14.0, and adjust the MAIN 
TUNING for a maximum S-meter reading. 


( ) Adjust the 14.0 MHz antenna coil, L103, for a 
maximum &meter reading. 


( ) Adjust the 14.0 MHz RF amplifier coil, L111, for a 
maximum meter reading. 


(_ ) Set the BAND switch to 21.0, 


) Set the MAIN TUNING to 21.0 MHz and then adjust 
the MAIN TUNING for a maximum S-meter reading. 
( Set the PRESELECTOR te 21.0 MHz. 


) Adjust the 21.0 MHz antenna coil, L104, for a 
maximum S-meter reading. 


) Adjust the 21.0 MHz RF amplifier coil, L112, for a 
maximum S-meter reading. 


(_ ) Set the BAND switch to 29.5, and rotate the MAIN 
TUNING to 29.9 MHz. 


( ) Set the PRESELECTOR to the 30.0 MHz reference 
point. 


( ) Adjust the 28.0 MHz antenna coil, L105, for a 
maximum S-meter reading. 


( ) Adjust the 28.0 MHz RF amplifier coil, L113, for a 
maximum S-meter reading. 


( ) Set the FUNCTION switch to STBY. 


( ) Turn the AF GAIN to PWR. OFF. 


This completes ‘Alignment Without Instruments.” 


If you have RTTY equipment, proceed with “FSK 
Alignment’ on Page 124. Otherwise, proceed to “Final 
Assembly” on Page 127. 
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to 29.5, and rotate the MAIN 


Oe Sear EES 


YR to the 30.0 MHz reference 
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ing. 
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RF amplifier coil, L113, for a 


ing. 7 
itch to STBY. 
>WR_OFF. 
! oie 
Nithout Instruments.” 
ipment, proceed with “FSK 
Otherwise, proceed to ‘Final 
INSTRUMENT ALIGNMEN 


Instrument Alignment is accompli = 
generator and an ac VTVM. They 
signal from 3.5 MHz to 30 MHz. 


this alignment. 


( ) Plug in and turn on the ge 
Allow both of them ti 
proceeding. 
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z antenna coil, L104, for a 
ing. 


RF amplifier coil, L112, for a 
ing. 
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Nithout Instruments.” 


Figure 17 


ipment, proceed with “FSK 


Otherwise, proceed to “Final INSTRUMENT ALIGNMENT Refer to Figure 18 for the following steps. 


Instrument Alignment is accomplished by using an RF signal  { ) Connect the ac VTVM test leads to the SPEAKER 


generator and an ac VTVM. The generator must deliver a phono socket lugs on the Receiver rear panel. 
signal from 3.5 MHz to 30 MHz. No antenna is required for 
healontient ( ) Connect the generator RF output leads to the HF 


ANT phono socket lugs on the Receiver rear panel. 


(_ ) Turn the Receiver FUNCTION switch to OPR. 


(_ ) Plug in and turn on the generator and the ac VTVM. 
Allow both of them time to warm up before 
proceeding. 


(_ ) Turn the R.F. ATTEN fully clockwise. 


() Set the MAIN TUNING to exactly 3.5 MHz. FIGURE 18 
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| tefer to Figure 20 and adjust IF transformers T501, 
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[— se | HEATHEHIT”’ 
Refer to Figure 19 for PRESELECTOR settings in the 
following steps. PRESELECTOR 
(_ ) Set the PRESELECTOR to the 3.5 MHz reference 2 | 
point. ee TE, 
3.5,7.0,14.0\_> Ce 
NOTE: While performing the following steps, adjust the AF Aer ae 30.0 
GAIN for a comfortable listening level and the ac VITVM 
range for a midscale meter reading. 
(_ ) Tune the RF generator to approximately 3.5 MHz for Figure 19 


a maximum ac VTVM meter reading. Decrease the 
generator amplitude until you have less than an “S-2" 
S-meter reading. 


(_) Refer to Figure 20 and adjust IF transformers T501, 


(_ ) Adjust the voltage range of the ac VTVM for a T502, and T503 for a maximum meter reading. ’ 


midscale reading. 


Figure 20 


et 


i ee 


- 


HEATHKIT 


Figure 21 


Refer to Figure 21 and adjust mixer coil L202 for 
a maximum meter reading. 


Readjust the three IF transformers for a maximum 
meter reading. 
Readjust mixer coil L202 for a maximum meter 
reading. 


Refer to Figure 22 (fold-out from Page 122) for the 
following steps. 


NOTE: All antenna coils referred to in the following steps 
are on the antenna Switch-Board and all RF coils are on the 
RF amplifier Switch-Board. 


Perform the following steps. Change the ac VTVM voltage 
range as required. 


( 


) 
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Adjust the 3.5 MHz antenna coil. 
maximum meter reading. 


L101, for a 


Adjust the 3.5 MHz RF amplifier coil, L108, for a 
maximum meter reading. 


Set the BAND switch to 7.0. Set the PRESELECTOR 
to the 7.0 MHz reference point. 


Tune the generator to approximately 7.0 MHz for a 
maximum VTVM reading. Then decrease the generator 
amplitude until you have less than an “’S-2’’ S-meter 
reading. 


Adjust the 7.0 MHz antenna coil, L102, for a 
maximum meter reading. 


Adjust the 7.0 MHz RF amplifier coil, L109, for a 
maximum meter reading. 
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(_ ) Set the BAND switch to 14.0 


{_ ) Tune the generator to approximately 14.0 MHz for 
maximum VTVM reading. Then decrease the generator 
amplitude until you have less than an ‘“’S-2’' S-meter 
reading. 


( ) Set the PRESELECTOR to the 14.0 MHz reference 
point. 


( ) Adjust the 14.0 MHz antenna coil, L103, for a 
maximum meter reading. 


( ) Adjust the 14.0 MHz RF amplifier coil, L111, for a 
maximum meter reading. 


( ) Set the BAND switch to 21.0. 
( ) Set the MAIN TUNING to 21.00 MHz. 


(_ ) Tune the generator to approximately 21.0 MHz for 
maximum VTVM reading. Then decrease the generator 
amplitude until you have less than an “’S-2” S-meter 
reading. 


( ) Set the PRESELECTOR to the 21.0 MHz reference 
point. 


( ) Adjust the 21.0 MHz antenna coil, L104, for a 


maximum meter reading. 


( ) Adjust the 21.0 MHz RF amplifier coil, L112, for a 
maximum meter reading. 


( ) Set the BAND switch to 29.5. , 


( ) Set the MAIN TUNING to 29.9 MHz. 


( ) Tune the generator to approximately 30.0 MHz for 
maximum VTVM reading. Then decrease the generator 
amplitude until you have less than an ‘’S-2’’ S-meter 
reading. 


( ) Set the PRESELECTOR to the 30.0 MHz reference 
point. 


( ) Adjust the 28.0 MHz antenna coil, L105, for a 
maximum meter reading. 


(_ ) Adjust the 28.0 MHz RF amplifier coil, L113, for a 
maximum meter reading. 


( ) Set the FUNCTION switch to STBY. 
( ) Turn the AF GAIN to PWR OFF. 


This completes the “Instrument Alignment.” 


( ) Disconnect the ac VTVM test leads and the RF 
generator test leads from the Receiver. 


If you have RTTY equipment, proceed with ‘’FSK 
Alignment.’’ Otherwise, proceed to ‘Final Assembly” on 
Page 127. 


FSK ALIGNMENT 


The FSK alignment uses an 850 Hz wide frequency shift, a 
170 Hz narrow frequency shift, and a 50 Hz CW frequency 
shift. This same procedure can be used for FSK alignment 
using shift frequencies other than those stated. 


PRESETTING CONTROLS 


( ) Set the front panel controls and switches to the 
following positions: 


FUNCTION — STBY 
CONVERTER — HF 
PRESELECTOR — Any 

R.F. ATTEN — Fully clockwise 


BAND — 3.5 

MAIN TUNING — 3.6 

AGC — FAST 

RF GAIN — Fully clockwise and pushed in 
MODE — RTTY 


AF GAIN — 9 o'clock position 
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NOTE: The FSK alignment can be performed using an 


| electronic counter or audio frequency meter, or a terminal 


unit and oscilloscope. If an electronic counter or audio 
frequency meter is available, proceed with ‘’FSK Instrument 
Alignment.’’ Otherwise, proceed with ‘‘FSK Terminal Unit 
Alignment.” 


FSK INSTRUMENT ALIGNMENT 


- 


Connect an electronic counter or frequency meter to 
the SPEAKER phono socket. 


CAUTION: 120 Vac or 240 Vac is present at the ac power 
socket and circuit breaker on the Receiver rear panel. 
Therefore, be very careful when installing and removing 
jumper wires in the following steps. 


( ) Install a jumper wire from WIDE SHIFT lug 1 on the 


Accessory socket to chassis ground. 


Install a jumper wire from NARROW SHIFT lug 5 on 
the Accessory socket to chassis ground. 


Turn the FUNCTION switch to 100 kHz. 


( ) Rotate the PRESELECTOR for a maximum S-meter 
reading. 


Adjust the MAIN TUNING for a 2975 Hz reading on 
the electronic counter or frequency meter. 


Remove the WIDE SHIFT jumper from the Accessory 
Socket. 


Adjust WIDE control R317 on the RTTY circuit 
board for a 2125 Hz reading. 


Replace the WIDE SHIFT jumper on the Accessory 
Socket. 


NOTE: The electronic counter or frequency meter should 
again read 2975 Hz. If this reading is not obtained, repeat 
the four previous steps. 
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Adjust the MAIN TUNING for a 2975 Hz reading. 


Remove the NARROW SHIFT jumper from the 
Accessory Socket. 


Adjust NARROW control R313 on the RTTY circuit 
board for a 2805 Hz reading. 


Replace the NARROW SHIFT 
Accessory Socket. 


jumper on the 


NOTE: The electronic counter or frequency meter should 
again read 2975 Hz. If this reading is not obtained, repeat 
the four previous steps. 


Adjust the MAIN TUNING for a 2975 Hz reading. 


Install a jumper wire from CW SHIFT lug 7 on the 
Accessory Socket to chassis ground. 


Adjust CW control R308 on the RTTY circuit board 
for a 2925 Hz reading. 


Remove the CW SHIFT jumper wire from the 
Accessory Socket. 


NOTE: The electronic counter or the frequency meter 


should again read 2975 Hz. If this reading is not obtained, 
repeat the four previous steps. 


( ) Turn the FUNCTION switch to STBY. 


Remove the WIDE SHIFT jumper wire from the 
Accessory Socket. 


Remove the NARROW SHIFT jumper wire from the 
Accessory Socket. . 


This completes the ““FSK Alignment.” 


Proceed to ‘Final Assembly” on Page 127. 
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FSK ALIGNMENT WITH TERMINAL UNIT 


(_ ) Connect your terminal unit audio input to the 
Receiver’s ANTI-VOX phono socket. Set the terminal 
unit for wide shift. 


CAUTION: 120 Vac or 240 Vac is present at the ac power 
socket and circuit breaker on the Receiver rear panel; 
therefore, be very careful when installing and removing 
jumper wires in the following steps. 


(_ ) Install a jumper wire from WIDE SHIFT lug 1 on the 
Accessory Socket to chassis ground. 


(_ ) Install a jumper wire from NARROW SHIFT lug 5 on 
the Accessory Socket to chassis ground. 


( ) Turn the FUNCTION switch to 100 kHz. 


(_ ) Adjust the MAIN TUNING for a space ellipse on the 
oscilloscope. 


( ) Remove the WIDE SHIFT jumper from the Accessory 
Socket. 


( ) Adjust WIDE control R317 on the RTTY circuit 
board for an 850 Hz frequency shift (mark ellipse at 
2125 Hz) on the oscilloscope. 


( ) Replace the WIDE SHIFT jumper on the Accessory 
Socket. 


NOTE: The oscilloscope should again display a space ellipse. 
If this display is not obtained, repeat the four previous steps. 


(_ ) Adjust the terminal unit for a narrow shift. 


(_ ) Adjust the MAIN TUNING for a space ellipse (2295 
Hz) on the oscilloscope. 


( ) Remove the NARROW SHIFT jumper from the 
Accessory Socket. 


HEATHEKIT™ 


(_ ) Adjust NARROW control R313 on the RTTY circuit 
board for a 170 Hz frequency shift (mark ellipse at 
2125 Hz) on the oscilloscope. 


( ) Replace the NARROW SHIFT 
Accessory Socket. 


jumper on the 


NOTE: The oscilloscope should again display a space ellipse. 
If this display is not obtained, repeat the four previous steps. 


( ) Adjust the MAIN TUNING for a space ellipse on the 
oscilloscope. 


(_) Install a jumper wire from CW SHIFT lug 7 on the 
Accessory Socket to chassis ground. 


(_ ) Adjust CW control R308 on the RTTY circuit board 
for an approximate 50 Hz frequency shift on the 


oscilloscope. 


( ) Remove the CW SHIFT jumper wire from the 
Accessory Socket. 


NOTE: The oscilloscope should again display a space ellipse. 
If this display is not obtained, repeat the four previous steps. 


(_ ) Turn the FUNCTION switch to STBY. 


( ) Remove the WIDE SHIFT jumper wire from the 
Accessory Socket. 


( ) Remove the NARROW SHIFT jumper wire from the 
Accessory Socket. 


This completes the ‘““FSK Alignment.” 


Proceed to ‘’Final Assembly.” 
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FIGURE 27 


INSTALLATION 


Although the Receiver operates well over a considerably 
wide temperature range, it will operate best with adequate 
air circulation. 


To operate the Receiver with either the SB-400 or SB-401, 
complete one of the following transmitter modifications, 
depending on which transmitter you intend to use. 


) SB-400 MODIFICATION 


(_ ) Unplug the line cord and disconnect all cables from 
your transmitter rear panel. 


( ) Remove the transmitter from its cabinet. 


(_ ) Locate the RCVR LMO phono socket on the rear 
panel. Refer to Figure 23 and connect a 68 Q 
(blue-gray-black) resistor from lug 1 to lug 2. Solder 
both connections. 


( ) Replace the cabinet, reconnect cables, and plug in the 
line cord. 


Proceed to ‘‘Rear Panel Connections.” 


) 


HEATHEIT® 


SB-401 MODIFICATION 
Refer to Figure 24 for the following steps. 


(_ ) Unplug the line cord and disconnect all cables from 
your transmitter rear panel. 


4 Remove the transmitter from its cabinet. 


Wh Locate the 100 Q (brown-btack-brown) resistor on the 
front panel Frequency Control switch. 


( Remove and discard this resistor. 


oes 
(-“) Connect a 68 Q (blue-gray-black) resistor from lug 6 


of the switch to the control solder lug. Solder both 
* connections. Be sure the lead does not touch the 
switch spacer. 


FA) Connect a 68 2 (blue-gray-black) resistor from lug 4 


x of the switch to the control solder lug. Solder both 
connections. 
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Refer to Figure 25 for the following steps. 


™N Locate the  mixer-bandpass circuit board 
(#85-154P335) and remove the 6EW6 tube, V4, along 
with the tube shield. 


fe 


( acy Refer to the inset drawing of the Figure to unsolder 
and remove the 21 MHz trap coil (#40-479). 


A Unsolder and remove the 180 pF capacitor. 


"ve Unsolder, remove, and discard the 270 Q 
(red-violet-brown) resistor and 100 pF _ capacitor 
combination. In its place install a 270 Q 
(red-violet-brown) resistor. Solder both connections. 


VA Replace the GEW6 tube, V4, and its shield. 


WA Replace the cabinet, reconnect cables, and plug in the 
line cord. 


REAR PANEL CONNECTIONS 


Refer to Figure 26 for an example of a station hookup and 
Figure 27 (fold-out from Page 128) for specific connections 
to either the SB-400 or SB-401. 
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HEATHEHKIT’ 


HF ANT - The antenna input circuit is designed to accept a 
50 2 unbalanced antenna. The receiving antenna for signals 
in the 3.5 to 30 MHz amateur bands should be connected to 
this socket. 


VHF 1 ANT and VHF 2 ANT - When a VHF converter is 
used, its output is connected to either of these input 
sockets. Either socket is switch selected by the 
CONVERTER switch. This switch may also be used as a 
receiver antenna switch for the selection of the different 
antennas. 


MUTE — The Receiver will operate when the FUNCTION 
switch is in the STBY position and the muting cable is 
grounded. When the FUNCTION switch is in the OPERATE 
position, the muting line is grounded by the FUNCTION 
switch. 


ANTI-VOX - The anti-vox is connected into the anti-vox 
jack on the transmitter to prevent the Receiver audio from 
tripping the transmitter VOX. 


SPEAKER — The speaker socket is for an 8 22 speaker. 


EXTERNAL 
RELAY 


COAXIAL CABLE 


PHONES 


Figure 26 
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LMO OUT — The LMO operating frequency is present at 
this socket for connection to the companion transmitter for 
transceive operation. Use the RG-174/U coaxial cable 
supplied. The LMO load must be connected to this socket 
when the transmitter is disconnected. ( Cory ae) 


HFO OUT — The heterodyne oscillator output is available at 
this socket for connection to the companion transmitter for 
transceive operation. Use the RG-62/U coaxial cable 
supplied. 


BFO OUT — The BFO output signal is present at this socket 
for connection to the companion transmitter for transceive 
operation. Use the RG-62/U coaxial cable supplied. 


CW SHIFT — This socket provides for connection of a key 
for CW identification when operating RTT Y equipment. 


HEATHKIT 


ACCESSORY SOCKET — B+ (regulated +15 Vdc at 25 mA 
maximum) voltages are present at this socket for operating a 
VHF converter. This voltage is applied to the appropriate 
converter by the CONVERTER switch. An AGC voltage is 
also available for connection to converters for gain control. 
The AGC voltage will range from +3.5 Vdc with no signal to 
-8.0 Vdc under muted conditions. The converter’s AGC 
input should have a dc resistance greater than 10 MQ. Wide 
shift, narrow shift, and CW shift connections function only 
when the MODE switch is in the RTTY position. Disregard 
these connections if you do not plan to operate RTTY 
equipment. 


SPARE — There are four spare sockets for interconnection 
of accessory equipment. 
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OPERATION 


Refer to Figure 28 for the location and complete 
explanation of the front panel controls. 


The following steps apply to all five modes of operation. 
However, if either or both optional crystal filters (CW or 
AM) are not installed, switch to the USB or LSB mode. For 
satisfactory AM reception in USB or LSB mode, zero beat 
the AM carrier. 


Complete the following steps. 


ip Preset the controls as follows: 


FUNCTION — STBY 

CONVERTER — HF (unless using converter) 
PRESELECTOR — 12 o’clock 

R.F. ATTEN — Fully clockwise 

BAND — As desired 

AGC — Fast 
-RF GAIN — Full clockwise - 
SPEAKER DISABLE — In for speaker and phones, 
out for phones 

MODE — As required (NOTE: Calibrate in the USB 
mode; then switch to the desired mode. When 
operating in the CW mode, it may be easier to tune in 
the USB mode.) 

AF GAIN — 9 o'clock 

MAIN TUNING — As desired 


HEATHEIT® 


NOTE: The following settings compensate for any 
heterodyne oscillator frequency variation from the exact 
frequency marked on the crystal. 


2 Turn the FUNCTION switch to 25 kHz (use 100 kHz 
if the desired frequency is nearest an even 100 kHz) to 
obtain a calibrator signal. 


8 Zero beat the Receiver to the calibrator signal. 


4. Use the ZERO SET knob to place the zero set line 
directly over the 0, 25, 50, or 75 on the tuning dial. 


5. Peak the PRESELECTOR for maximum S-meter 
reading. 


6. Turn the FUNCTION switch to OPR. 


7. Tune for a desired signal (except RTTY mode) while 
adjusting the AF GAIN control for the desired audio 
level. NOTE: In the RTTY mode, tune across the 
desired signal until both audio signals are balanced at 
the input of the terminal unit. 
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FUNCTION 


Turns the Receiver from Standby to na 


S METER 


Indicates received signal strength. 


manual muting of the Receiver during trans 
turns on the 100 kHz or 25 kHz crystal calibra 


AGC 


Selects FAST or SLOW AGC circuit time constant; 
or turns OFF the AGC. 


PARE SELECTOR 


Tunes the RF amplifier stages. Must be readju 
each BAND as main tuning is changed. 


pensate for any 
n from the exact 


kHz (use 100 kHz 
» even 100 kHz) to 


R.F. GAIN 


RFE GAIN 


Controls gain of RF and IF amplifiers. The push-pull 
SPEAKER DISABLE switch disconnects the speaker 
for phones operation. 


CONVERTER 


Selects the proper antenna input and applies pd 
the rear panel Accessory Socket. 


tor signal. 


the zero set: line 
the tuning dial. 


SPEAKER DISABLE 


A.F. GAIN 


aximum S-meter 


AF GAIN 


Controls the audio output level and turns on the 
power. 


RF, ATEN 


Prevents overloading receiver with strong sig 


‘TY mode) while 
the desired audio 
tune across the 
S are balanced at 


MODE 


Selects the type of detection and crystal filter; turns 
off the BFO at AM position. (AM and CW positions 
are used only when optional filters are installed.) 


BAND 


| 
Selects one of: five bands, four segments on t 
meter band; or WWV. 
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ZER OSS El 


Adjusts the zero set line poition. 


FUNCTION 


Turns the Receiver from Standby to Operate, permits 
manual muting of the Receiver during transmit, and 
turns on the 100 kHz or 25 kHz crystal calibrator. 


S METER 


Indicates received signal strength. 


FUNCTION 


100 KHz 
25 KHz 


AGC 


Selects FAST or SLOW AGC circuit time constant; 
or turns OFF the AGC. 


PRESELECTOR 


Tunes the RF amplifier stages. Must be readjusted for 
each BAND as main tuning is changed. 


CONVERTER PRESELECTOR 


RF GAIN 


Controls gain of RF and IF amplifiers. The push-pull 
SPEAKER DISABLE switch disconnects the speaker 
for phones operation. 


CONVERTER 


Selects the proper antenna input and applies power to 
the rear panel Accessory Socket. 


Piper As lear eh ls ok: 


SPEAKER DISABLE 


MODE A.F. GAIN 
USB 
LSB cw 


RTTY > AM 


‘© 


29.5 a Ss 


R. F. ATTEN BAND 


AF GAIN 


Controls the audio output level and turns on the 
power. 


Reet ACP EEN 


Prevents overloading receiver with strong signals. 


MODE 


BAND 


Selects one of: five bands, four segments on the ten 
meter band; or WWV. 


Selects the type of detection and crystal filter; turns 
off the BFO at AM position. (AM and CW positions 
are used only when optional filters are installed.) 


MAIN TUNING 


Tunes the band selected by the BAND switch. 


FIGURE 28 


1 
+ 
a, 
OP I 6 me ee 
* 
4 
« 


—_— > 


HORT Ms 
4 : : 
2 ected, ire OM eee Sed eclese ent seas 
3 b.- Tenge petals eign) aft) te gota Agee 
wohyrites ch BF oa tet O91 gf eo wee 
- = ~ ee 
é ." 
: Boer “= SE + nee ian Mtn cee emit 
; “; 
mere uae : - j 
nm cd *  MOPISII29N9 : 
{3 ah Satadiaics Wet baclh Mepete esititovar A gee emit ; 
egtat: «pede cos ex MMT vine J 
— % » aa 
7) 
_ 
« a a me _ 
‘ “4 
- 7 eo) ‘ ne! * 
; - C.0?. ; igTta&A .4.4% . 
1 we - @ ; : 7 
4 7 me ’ 
“ 
¢%? ; Wa of vt" ‘ y> F 
- j a Se nt - 


“ee ori 1 tS: Pelee are 


Pe 
i 


a 
— — a “es ee 
~~ 
al 
- ~ 
m 
* 
i 
6 ~*~, 


IN CASE OF DIFFICULTY 


INTRODUCTION 


This part of the Manual is intended to provide you with 
information that will help you locate and correct any 
difficulty which might occur in your Receiver. This 
information is divided into four sections. The first section 
contains suggestions of a general nature in the following 
areas: 


A. Visual checks and inspection. 

B. Precautions to observe when bench testing. 

i. How to determine the area of the Receiver in which 
the trouble is located (How to Troubleshoot Your 


Receiver). 


D. Locating and correcting both the cause and the effect 
of a trouble (Repairing the Receiver). 


The second section contains information on how to install 
and use extender boards. An extender board can be used to 
extend a circuit board out of the chassis for troubleshooting. 


The third section consists of troubleshooting charts. These 
charts call out specific proolems that may occur and list one 
or more conditions or components that could cause each 
difficulty. The resistor R numbers, capacitor C numbers, coil 
L numbers, transformer T numbers, and the test point 
numbers, are identified in these charts by the same numbers 
that are used on the circuit board diagrams and the 
Schematic Diagram. X-ray views are also provided to help 
you locate the components and test points. 


NOTE: In an extreme case where you are unable to resolve a 
difficulty, refer to the ‘‘Customer Service’’ information 
inside the rear cover of the Manual. Your Warranty is inside 
the front cover. 


GENERAL 


VISUAL CHECKS 


ae About 90% of the kits that are returned for repair, do 
not function properly due to poor soldering. 
Therefore, many troubles can be eliminated by a 
careful inspection of connections to make sure they 
are soldered as described in the Soldering section of 
the “‘‘Kit Builders Guide.”’ Reheat any doubtful 
connections and be sure all the wires are soldered at 
places where several wires are connected. Check 
carefully for solder bridges between circuit board foils. 


2. Check to be sure that all transistors are in their proper 
locations, and are installed correctly. 


». Check the value of each part. Be sure that the proper 
part has been wired into the circuit, as shown in the 


HEATHEIT®? 


- 


Pictorial diagrams and as called out in the wiring 
instructions. It would be easy, for example, to install a 
2200 2 (red-red-red) resistor in a step that calls for a 
220 22 (red-red-brown) resistor. 


4. Recheck the wiring. Trace each lead in colored pencil 
on the Pictorial as it is checked. It is frequently 
helpful to have a friend check your work. Someone 
who is not familiar with the unit may notice 
something you have consistently overlooked. 


5. Check all component leads connected to the circuit 


boards. Make sure the leads do not extend through the 
circuit board and make contact with other 
connections or parts, such as shields or the chassis. 
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6. Check all of the wires that are connected to the 
Switch-Board and circuit board plugs to be sure the 
wires do not touch the chassis or other lugs. Make sure 
all wires are properly soldered. 


iF If the difficulty still is mot cured, read the 
“Precautions for Bench Testing’’ section, and the 
section titled ‘‘How to Troubleshoot Your Receiver.”’ 


PRECAUTIONS FOR BENCH TESTING 


NOTE: Use an 11 megohm input impedance VTVM for 
voltage measurements. 


A, Be cautious when testing transistor circuits. Although 
transistors have almost unlimited life when used 
properly, they are much more vulnerable to damage 
from excessive voltage or current than tubes. 


2. Be sure you do not short any terminals to ground 
when making voltage measurements. If the probe 
should slip, for example, and short out a bias or 
voltage supply point, it is almost certain to cause 
damage to one or more transistors or diodes. 


a Do not remove components while the Receiver is 
turned on, since this could damage the Receiver. 


4, Do not remove Switch-Boards or circuit boards while 
the Receiver is turned on. 


Gag ueatTHKIT’ 


5. The Receiver can be turned on after a Switch-Board or 
circuit board is removed. 


CAUTION: The full ac line voltage is present at several 
points (circuit breaker, ac socket, PWR Off/On switch, etc.) 
in the power supply circuit of the Receiver. Be careful to 
avoid personal shock when performing the checks described. 


HOW TO TROUBLESHOOT YOUR RECEIVER 


Go directly to the Troubleshooting Charts to see if the 
difficulty you are having is listed in one of the “Symptom” 
columns. If your difficulty is listed there, check the 
“Possible Causes” listed for that item and apply the Visual 
Checks listed to the Area of Difficulty. 


REPAIRING THE RECEIVER 


When you make repairs to your Receiver, make sure you 
eliminate the cause as well as the effect of the trouble. If, 
for example, you should find a damaged resistor, be sure 
you find out what (wiring error, etc.) caused the resistor to 
become damaged. If the cause is not eliminated, the 
replacement resistor may also become damaged when the 
Receiver is put back into operation. 
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EXTENDER BOARDS 


Two extender boards are supplied with this Kit. These 
boards provide a means of extending a Switch-Board or 
circuit board out of the chassis for making voltage or 
resistance measurements. The small extender board is used 
with the antenna, heterodyne oscillator, RF Amplifier, and 
crystal Switch-Boards. The large extender board is used with 
the IF/audio and power supply/BFO circuit boards. For 
installation instructions, refer to the following information 
under the appropriate heading. 


CAUTION: Disconnect the line cord before extending a 
Switch-Board or circuit board. Reconnect the line cord 
while the board is extended, or after it is reinstalled. 


SMALL EXTENDER BOARD INSTALLATION 
Refer to Figure 29 for the following steps. 


1. Position the Receiver up-side-down with the front 
panel toward you. 


Figure 29 


Loosen the band switch shaft collar. Then slide the 
band switch shaft out far enough to clear the 
Switch-Board you wish to extend. 


Disconnect any coaxial cables or wires connected to 
the Switch-Board. Coaxial cables and wires must 
remain disconnected throughout extended board 
operation. 


Remove the Switch-Board from the Receiver by 
sliding it away from the plug board. 


Install the small extender board into the Receiver in 
place of the switch board with the foil side facing the 
rear of the Receiver. 


Connect the Switch-Board to the end of the small 
extender board. 


R.F. AMPLIFIER 
SWITCH-BOARD 
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VOR ea 


EXTENDER CABLE 
USED FOR IF/AUDIO 
CIRCUIT BOARD ONLY: 

li 


IF AUDIO 
CIRCUIT BOARD 


DO NOT 
LET TOUCH 
CHASSIS 


EXTENDER 
BLOCK 


EXTENDER 
BOARD 


Loosen the mode switch shaft collar. Then slide the 
mode switch shaft out far enough to clear the circuit 
board you wish to extend. 


Remove the circuit board you wish to extend by 
sliding it away from the circuit board plugs. 


4. The coaxial cables can remain connected throughout 
Figure 30 extended board operation. Use the extender cable for 
the IF IN coaxial cable when extending the IF/audio 


circuit board. 


LARGE EXTENDER BOARD INSTALLATION 5. Install the large extender board into the Receiver in 
place of the circuit board with the foil side facing the 


Refer to Figure 30 for the following steps. rear of the Receiver. 
NOTE: Either the IF/audio or the power supply/BFO circuit 6. _ Insert a 6-pin extender block into each group of circuit 
board can remain fully operational when extended. board connectors on the circuit board. 


1. Position the Receiver up-side-down with the front 7. Install the extender board on the 6-pin extender blocks 


panel toward you. on the circuit board. 
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TROUBLESHOOTING 


The Troubleshooting Charts on these pages list specific difficulties that could occur in your 
Receiver. Several possible causes may be listed for each difficulty. The chassis has its own 
Troubleshooting Chart and Chassis Photographs. The chassis Troubleshooting Chart may direct 
you to a Switch-Board or circuit board troubleshooting chart if the cause of the trouble is not on 
the chassis. 


Each Switch-Board and circuit board troubleshooting section has its own troubleshooting chart, 
X-ray views, resistance views, voltage views, and schematic. Refer to these to locate and identify 
parts listed in the charts. 


NOTE: The following index lists the symptoms found in all of the troubleshooting charts. The page 
number or numbers after each symptom indicates pages on which the symptom and its possible 
causes will be found. 


INDEX 
POCONOS Fait Te areas Cie ee WA A we) OG, Sak oe oe On. ees 140 
rami GUSTIN TD. een a) thea ag 6 ash a BA as apie ee 140 and 156 
PEG ie OUI Cron cine eet ce oa heh eas fn | cet eens REL . 140 and 156 
PE CRIACH I ETECNTS CEVGCAL TILL OES fetes) en eof coc- +. Hhed 3 GR. aApalg, Ge TRO e ey 8 . 140 
PICCasTEMIT TONED SOCUNA TTUMOGL. co ogetoe) ss see Bs ois cre sor ee ae 140-152 
ING CRITOIAE SOI TG RISC ITIXED cons ef 6 eels eles lo sae et 140-152 
POE OS HIOL OUIGR MEG 8 eel es Fe vas ab eka oy: re, ete: Soh lel ah we 141, 148, 150, and 152 
Novcatnut ron tere ampere Fe a de eee 141, 144, 146, and 156 
ARSE BRIGGS TIC ORI OLG Of re sole c el te Se Ba a ns sc 141, 146, and 156 
SP Len rORE MOE CMIOTOTG. We refs sa eis. Ge nc Lhe Be’ G& .® Ga denks aeons 141, 146, and 156 
Late OSS TIL ODCl ate! ec tapas ess be «> ayiigtasde opener ae 141 and 158 
PE Tir SCs TIOe CRT OLD: Wicd a. iy So ae saliied bes Bw ce im) sekgsi-p Ree mri 141 and 154 
BrOnioes Not Operate cs i As! a) ose ce eRe sl fe! iat ee i 156 and 158 
Prodact petector does NOT Operate dae 6) 5 Cos a Spike oe ve 156 
FAM eegtOCtOr ORS TIOt OOGTAtE So sas ie ee Oe fe WP hewealed slide en atew 156 


Power Supply voltages Incorrect isa. sx 0 ee de io: ss Sek a ere nies, 158 
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CHASSIS TROUBLESHOOTING CHART 


(Also see “Chassis Photographs,’”’ Pages 142, 143.) 


SYMPTOM POSSIBLE CAUSE 


Pilot lamps fail to : Circuit breaker open. 

light. : Capacitor C703 or C704. 
PWR _ switch wired incorrectly 
or open. 
Pilot lamps P701, P702, or P703 
open (lamps are wired in series). 
5-lug terminal strip AY and/or 3-lug 
terminal strip AZ wired incorrectly. 


No audio output. . Speaker not properly connected. 
SPEAKER DISABLE switch pulled out. 
AF GAIN control incorrectly wired or 
open. 
Shielded cable connected incorrectly 
or shorted. 
FUNCTION switch is in the STBY position. 
Refer to the “IF /Audio Troubleshooting 
Chart.’”’ 


Shorting spring not removed from Q501. 
FUNCTION switch is in the STBY position. 
: Refer to the “IF/Audio Troubleshooting 


No IF output. 


No output from : Switch rotor MS-1 or MS-2 of the MODE 
crystal filters. switch rotated 180 degrees from its 
correct position or incorrectly wired. 
Resistor R705 incorrectly installed 
Or open. 
Coaxial cable from wafer MS-2 of the MODE 
switch wired incorrectly or shorted. 


No output from : Shorting spring not removed from Q204. 

the second mixer. : Coaxial cable from MODE switch wafer MS-1 
wired incorrectly or shorted. 
LMO incorrectly wired or inoperative. 
Coaxial cable connected to LMO OUT jack 
wired incorrectly or shorted. 
FUNCTION switch is in the STBY position. 
Refer to the ‘‘Mixer Troubleshooting Chart.” 


No output from the é Shorting spring not removed from Q203. 
first mixer. é Coaxial cable connected to HFO OUT 
jack improperly wired or shorted. 
HFO not connected or inoperative. 
FUNCTION switch is in the STBY position. 
Refer to the ‘Mixer Troubleshooting Chart.” 
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SYMPTOM POSSIBLE CAUSE 


HFO does not 1. Coaxial cable connected to HFO jack 
operate. on the rear panel, shorted. 

2. Refer to the ‘‘Heterodyne Oscillator 
Troubleshooting Chart.’ 


; Shorting spring not removed from Q101. 

2 Connections not made to the antenna and 
RF amplifier Switch-Boards from 
preselector capacitor sections C701A, 
C701B, C701C, or C701D. 

3, FUNCTION switch in STBY position. 

4. Cable not connected to ANTENNA INPUT 
on the antenna Switch-Board. 

5. Refer to the “Antenna Troubleshooting 

Chart.” 


Diode D701 installed backward 
or shorted. 

2. | AGC switch wired incorrectly. 

2 Refer to the “IF /Audio Troubleshooting 

Chart.”’ 


No output from 
the RF amplifier. 


AGC does not 
operate. 


Wires connected to S meter reversed. 
S meter defective. 
AGC switch OFF. 
Refer to the “‘IF/Audio Troubleshooting 
Chart.” 


: FUNCTION switch wired incorrectly. 
Ps Capacitor C702 not installed. 

a Refer to the ‘‘Power Supply/BFO 
Troubleshooting Chart.’ 


S meter does not 
operate. 


» See 


Calibrator does not 
operate. 


Switch wafer MS-3 of the MODE switch 
incorrectly wired or rotated 180 degrees 
from its correct position. 

Pe Accessory socket incorrectly wired. 

as Refer to the “RTTY Troubleshooting 
Chart.” 


RTTY does not 
operate. 


Either LMO load resistor or companion 
transmitter not plugged into the rear 
panel LMO out jack, or an open circuit. 


Noise output that varies with the 
Main Tuning, under no signal 
conditions. 
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R702 


T701 


M701 


AGC 
SWITCH P702 D701 P703 


FUNCTION 
SWITCH 


LMO 


SSB CRYSTAL FILTER 
CW CRYSTAL FILTER (OPTIONAL) 
AM CRYSTAL FILTER (OPTIONAL) 


C701A 
C701B 
C701C 
C701D 
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ANTENNA SWITCH-BOARD 


TROUBLESHOOTING CHART 


SYMPTOM POSSIBLE CAUSE 


No output from : Antenna coils incorrectly tuned. 

the RF amplifier, 7 Switch rotor BS-1 or BS-2 of the 
BAND switch rotated 180 degrees from 
their correct position. 
Switch wafer BS-1 of the BAND switch 
wired incorrectly to the circuit board. 
Coaxial cable shorted. 


Refer to the “RF Amplifier Troubleshooting 
Chart.” 
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, X-RAY VIEW 
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RF AMPLIFIER SWITCH-BOARD 


TROUBLESHOOTING CHART 


SYMPTOM POSSIBLE CAUSE 


No output from . Shorting spring not removed from Q101. 

the RF amp- . RF amplifier coils incorrectly tuned. 

lifier. . Switch wafer BS-3 of the BAND switch 
tuned 180 degrees from its correct 


position. 
Transistor Q101 incorrectly installed 


or shorted. 
RF amplifier Switch-Board connectors 
not making contact with plug board 


HEATHKIT’ 


connectors. 
Choke RFC101 open. 
Capacitor C108 or C109 open. 


Capacitor C112 shorted. 

Capacitor C111 open. 

Refer to the ““IF/Audio Troubleshooting 
Chart.” 


AGC does not : Transistor Q101 incorrectly installed 
operate. or shorted. 


S meter does not ‘ Transistor Q101 incorrectly installed 
operate. or shorted. 
RF amplifier Switch-Board connectors not 
making contact with plug board connectors. 
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RESISTANCE CHARTS 
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HETERODYNE OSCILLATOR SWITCH-BOARD 


RESISTANCE CHARTS 


TROUBLESHOOTING CHART 


SYMPTOM POSSIBLE CAUSE 


HFO does not Transistor 0.102 incorrectly installed 

operate. or shorted. 
Capacitor C118, C119 or C121 shorted. 
Capacitor C122 open. 
Heterodyne oscillator Switch-Board not 
connected to crystal Switch-Board. 
Capacitor C123 open. 
Switch wafer BS-4 of the BAND switch 
rotated 180 degrees from its correct 
position. 
Oscillator coils incorrectly tuned. (It 
is necessary to retune the oscillator coils 
when connection is made to the HFO OUT jack 
on the rear panel.) 
Heterodyne oscillator Switch-Board connectors 
not making contact with plug board connectors. 
Refer to the “Crystal Troubleshooting Chart.” 
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CRYSTAL SWITCH-BOARD 


TROUBLESHOOTING CHART 


SYMPTOM POSSIBLE CAUSE 


Switch wafer BS-5 of the BAND 
HFO does not switch rotated 180 degrees from 
operate. its correct position. 


Defective crystal, crystal unsoldered, 
or crystals interchanged. 

Refer to the ‘Mixer Troubleshooting 
Chart.”’ 
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& MIXER CIRCUIT BOARD 
RESISTANCE CHARTS TROUBLESHOOTING CHART 


SYMPTOM POSSIBLE CAUSE 


(St 
Shorting spring not removed from Q204. 


& Coil L202 not tuned or shorted. 
ge Diode D202 installed backward or 
shorted. 
Transistor 204 incorrectly installed or 
shorted. 
Capacitor C218, C219 or C221 shorted. 
we Refer to the ‘’Chassis Troubleshooting 
Chart.” 


No output from the 


No output from the Shorting spring not removed from Q203. 
first mixer. Diode D201 installed backward or 
shorted. 


HFO does not Coaxial cable not connected to 
operate. HFO OUT jack on the mixer circuit 
(SHOWN FROM COMPONENT SIDE) board. 

Transistor 0201 or 0202 incorrectly 
installed or shorted. 
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RTTY CIRCUIT BOARD 


TROUBLESHOOTING CHART 


SYMPTOM POSSIBLE CAUSE 


RTTY does not 1. Zener diode ZD301 installed backward 

operate. or shorted. 

2 Control R308, R313 or R317 open. 

3. Transistor 0301, 0302, or 0303 
incorrectly installed or shorted. 

4. Circuit board ground foil not making 

contact with mounting clips. 
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VOLTAGE CHARTS 


VOLTAGES MEASURED WITH ACCESSORY 
SOCKET LUGS 1 AND 5GROUNDED, AND 
LUG 7 OPEN. MODE SWITCH IN RTTY POSITION. 

(SHOWN FROM COMPONENT SIDE) (SHOWN FROM FOIL SIDE) 
NOTE: VOLTAGE AND RESISTANCE MEASUREMENTS ARE 
DEPENDENT UPON SETTINGS OF CONTROLS R308, R313, 

AND R317. 
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JUNCTION MAKES READING DEPENDENT 
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IF /AUDIO CIRCUIT BOARD 


TROUBLESHOOTING CHART 
No audio output. 


1. Resistor R556 faulty, or transistor Q511 or Q512 incorrectly installed 
or shorted (check mica insulator placement). . 

Zs Transistor Q509 open (normally runs warm to the touch). 

a The rotor in switch wafer MS-4 of the MODE switch, turned 180 degrees 
from its correct position. 

BFO not operating. 

Transistors Q507 and/or Q508. 


\ 


Shielded cable connected at J and K on the IF/Audio circuit board 
shorted. 2) 
ee Shielded cable lead at J and K on the IF/Audio circuit board interchanged. 
KE BFO not operating, refer to the ‘Power Supply/BFO Troubleshooting 
Chart.”’ 


BFO does not 
operate. 


Diode D501, D502, D503 or D504 installed backward or shorted. 
Capacitor C513 or C514 shorted. 
BFO not operating. 


Product detector 1 

2 

3. 

4. Transformer T503 secondary damaged. 
5 

6 


does not operate. 


BFO not operating. 
Refer to the ‘Power Supply/BFO Troubleshooting Chart.” 


Diode D505 or D506 installed backward or shorted. 
Capacitor C515 shorted. 
Capacitor C516 shorted. 


AM detector does 
not operate. 


1 Shorting spring not removed from Q501. 
ae 2. Transformer T501, 7502, or T503 shorted. 
J. RFC501 open. 

4. Capacitor C516 or C517 shorted. 
5 Capacitor C508, C509, C511 or C512 shorted. 

6 Diode D513 installed backward or shorted. 

7 Transistor Q501, R502 or Q503 incorrectly installed or shorted. 


1. AGC voltage incorrect. 
BIAS ADJ control on the IF/Audio circuit board set incorrectly. 


No output from the 
RF Amplifier. 


Diode D507 or D508 installed backward or shorted. 
Capacitor C518 or C519 shorted. 

Capacitor C521 reversed. 

Transistor Q501 shorted. 

Refer to the “RF Amplifier Troubleshooting Chart.” 


AGC does not 
operate. 


ier en 


Transistor 0501, Q505 or Q506 incorrectly installed or shorted. 
Meter ZERO or METER FULL SCALE controls not adjusted properly. 
Capacitor C522 shorted. 

Diode D509 installed backward or shorted. 

Refer to the ‘“RF Amplifier Troubleshooting Chart.” 


S meter does not 
operate. 
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*FORWARD BIASED DIODE OR TRANSISTOR JUNCTION 
MAKES READING DEPENDENT ON OHMMETER RANGE. 
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POWER SUPPLY/BFO CIRCUIT BOARD 
TROUBLESHOOTING CHART 


SYMPTOM POSSIBLE CAUSE 


BFO does not : Rotor in switch wafer MS-5 of the 
operate. MODE switch turned 180 degrees from its 
correct position. 
Transistor Q605, Q606 or Q607 
incorrectly installed or shorted. 
Crystal Y602, Y603 or Y604 defective. 


Calibrator does .  1€-601 installed incorrectly or shorted. 
not operate. . Crystal Y601 defective. 
Capacitor C605 shorted. 
Shielded cable not connected to 
BFO OUT jack. , 
Diode D601 installed backward or 
shorted. 
Transistor Q601 or Q602 installed 
incorrectly or shorted. 
Resistor R609 or capacitor C611 or C603 
improper value or shorted. 


+35-volt power : Diode D602 or D603 installed 
supply voltage backward or shorted. 
incorrect. : Capacitor C612 shorted. 


+15-volt power ‘ +35 volts not present. 
supply voltage Resistor R617 open or incorrectly 
incorrect. adjusted. 

Zener diode ZD602 installed backward or 


shorted. 

Capacitor C613 shorted. 
+15-volt line shorted. 
+10-volt line shorted. 


+10-volt power : +35 volts not present. 
supply voltage Zener diode ZD602 installed backward 
incorrect. or shorted. 

+10-volt line shorted. 

Resistor R619 open. 


—10-volt power ; Diode D604, D605 or ZD601 
supply voltage installed backward or shorted. 
incorrect. . Capacitor C616 or C617 reversed 
or shorted. 
—10-volt line shorted. 
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PS/BFO CIRCUIT BOARD SCHEMATIC 


oe 


HEATHEKIT’ 


‘CUIT BOARD 
|) JOOTING CHART 


POSSIBLE CAUSE 


Rotor in switch wafer MS-5 of the 

MODE switch turned 180 degrees from its 
correct position. 

Transistor 0605, Q606 or Q607 
incorrectly installed or shorted. 

Crystal Y602, Y603 or Y604 defective. 


1C-601 installed incorrectly or shorted. 
Crystal Y601 defective. 

Capacitor C605 shorted. 

Shielded cable not connected to 

BFO OUT jack. 

Diode D601 installed backward or 
shorted. 

Transistor Q601 or Q602 installed 
incorrectly or shorted. 

Resistor R609 or capacitor C611 or C603 
improper value or shorted. 


Diode D602 or D603 installed 
backward or shorted. 
Capacitor C612 shorted. 


+35 volts not present. 

Resistor R617 open or incorrectly 
adjusted. 

Zener diode ZD602 installed backward or 
shorted. 

Capacitor C613 shorted. 

+15-volt line shorted. 

+10-volt line shorted. 


+35 volts not present 

Zener diode ZD602 installed backward 
or shorted. 

+10-volt line shorted. 

Resistor R619 open. 


Diode D604, D605 or ZD601 
installed backward or shorted. 
Capacitor C616 or C617 reversed 
or shorted. 

—10-volt line shorted. 


HEATHHKIT’ 
Ge HeatTHKIT 


{‘RCUIT BOARD : X-RAY VIEWS 


POSSIBLE CAUSE 


ee ee Se aa ST oe ar ey ela ae a 


R6OS 


Rotor in switch wafer MS-5 of the 


MODE switch turned 180 degrees from its ceo4 220 
correct position. ae a 3% 
2. Transistor Q605, Q606 or Q607 SOOKE <A2* 
incorrectly installed or shorted. °c 50e ison 
2-18 


Crystal Y602, Y603 or Y604 defective. 


C608 1O0KHZ 


1 1C-601 installed incorrectly or shorted. 

2: Crystal Y601 defective. 

8 Capacitor C605 shorted. 

4. Shielded cable not connected to 
BFO OUT jack. 

5. Diode D601 installed backward or 
shorted. 

6. Transistor Q601 or Q602 installed 
incorrectly or shorted. 

7. Resistor R609 or capacitor C611 or C603 

improper value or shorted. 


R606 


47K 


IC 601 


CALIBRATOR 
443-8 


Diode D602 or D603 installed 
backward or shorted. 
Capacitor C612 shorted. 


nny 


+35 volts not present. 
a Resistor R617 open or incorrectly 


adjusted. 

= 4 Zener diode ZD602 installed backward or 
shorted. 

4. Capacitor C613 shorted. 

5. +15-volt line shorted. 


+10-volt line shorted. 


+35 volts not present. 

2 Zener diode ZD602 installed backward 
or shorted. 

3. +10-volt line shorted. 

Resistor R619 open. 


Diode D604, D605 or ZD601 
installed backward or shorted. 

2. Capacitor C616 or C617 reversed 
or shorted. 

—10-volt line shorted. 
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3.5 MHZ 8.395 8.395 SSB 
3.5 MHZ TO TO TO 3.395 2.1 KHZ 
TO 30MHZ 8-895 8.895 MHZ 
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SPECIFICATIONS 2 


Frequency Range (Megahertz) .........2..... 3.5 to 4.0, 700 to 7.3, 14.0 to 14.5, 15.0 to 15.3, 21.0 to 
21.5, 28.0 to 30. 

mumtemeete Frequency (IF) ............<.: 3.395 MHz. 

Frequency OIA 2 AS ORT aos a ST Dae ee ea 2 ee See Less than 100 Hz per hour after 10 minutes warmup under 


normal ambient conditions. Less than 100 Hz drift for 
+10% line voltage variation. 


MeectIONN sw ce ww Build-in LMO (Linear Master Oscillator). 


Modes of Operations 


ke ES Sr a Single sideband (suppressed carrier, with selectable upper or 
lower sideband). 


NE ee ee er ee Keyed continuous wave. 
TE eee CMe ge ee Amplitude modulated continuous wave. 
en er ee Radio Teletype (frequency-shift keyed continuous wave). 
Wide shift, narrow” shift, and narrow CW shift 
identification. 4 
, Poapeowy Siete (1 72 ETI. we aes Less than 0.25 microvolt for 10 dB signal-plus-noise to 


noise ratio for SSB operation. 


EN a re Less than 1.5 microvolt input for 0.5 watts audio output 
(single tone SSB). 


AGC Characteristic 
NE OR Greater than 3.0 V CW/SSB/RTTY. 
ETE oe ee Greater than 150 dB CW/SSB. 
MEE TRQNG ee 0-40 dB nominal. 
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Selectivity Py 
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Image Rejection 


IF Rejection 
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Dial Accuracy 


Rate eee ee A is ee Re > ine 


Visual 


Variation in RTTY shift as LMO frequency is changed (shift 
can be adjusted to nominal value at any point within the 
band). 

CW Shift (50 Hz nominal) 


Styl Sl eh cee ee ee et CR Ra ee 


Narrow Shift (170 Hznominal) ........4.-. 
Wide Shift (850 Hznominal) .........-.-+8-. 
RSET EME ee sg ei wah ee en ak) oe Se 


ShETIBESAGICI ASI] Mit neers ee Sued cee = fer a) Gee ts co) s, Sie 


mmenna Input impedance .....-.+ ++» + sesss 


HEATHHKIT’ 


2.1 kHz 6 dB down, 5.0 kHz maximum at 60 dB down 
(crystal filter supplied). 


400 Hz at 6 dB down, 2.0 kHz maximum at 60 dB down 
(crystal filter available as an accessory). 


3.75 kHz at 6 dB down, 10 kHz maximum at 60 dB down 
(crystal filter available as an accessory). 


2.1 kHz at 6 dB down, 5.0 kHz maximum at 60 dB down 
(uses SSB crystal filter). 


60 dB or better. 


Greater than 55 dB. 
Greater than 50 dB. 


All below 1 microvolt equivalent signal input. 


10°C to 50°C ambient. 


Within 400 Hz after calibration at nearest 100 kHz or 25 
kHz point. 


Within 200 Hz. 


Less than 10 Hz/100 kHz. 
Less than 20 Hz/100 kHz. 
Less than 100 Hz/100 kHz. 
Every 100 kHz or 25 ‘che, 
No more than 50 Hz. 


50 9“ nominal unbalanced. 
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350 to 2450 Hz nominal at 6 dB. 
800 to 1200 Hz nominal at 6 dB. 
200 to 3500 Hz nominal at 6 dB. 


1840 to 3940 Hz nominal at 6 dB. 


82. 

Low impedance. 

4 watts at less than 10% distortion. 
Open external ground at Mute socket. 


105 to 130 or 210 to 260 volt ac, 40 watts maximum. 


Main Tuning dial. 

Function switch. 

Mode switch. 

Band switch. 

AGC switch. 

Converter switch. 

AF Gain control/Power on-off. 
RF Gain/Speaker Disable. 
Preselector. 

RF Attenuator. 


Bias adjust. 
Meter zero. 
Meter full scale. 


+15 V adjust. 
100 kHz adjust. 


Wide shift. 
Narrow shift. 
CW shift. 
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Connections 


REO Won IP Dts 6h legs Re Sie ae ier, Ser lk” ee 
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Phones. 

HF Antenna. 

VHF Antenna #1. 
VHF Antenna #2. 
Mute. 

Anti-Vox. 

Speaker. 

HFO out. 

LMO out. 

BFO out. 

CW shift. 

4-Spare sockets. 

3-Wire line cord socket. 
Accessory Socket (RTTY and VHF converter connections). 


NOTE: Specifications measured with 120 Vac line voltage at 25°C. 


MEHL TSHROTIEM en nt Le ee tater o aS as ie vs ee 


Overall Dimensions (with knobs and feet installed) 


OSS Sen bo oe Oe a en ee er a 


12-1/4" wide x 6-5/8” high x 13” deep. 
12-1/4” wide x 7-15/16” high x 14” deep. 


15-3/4 Ibs. 


The Heath Company reserves the right to discontinue 
instruments and to change specifications at any time 
without incurring any obligation to incorporate new features 


in instruments previously sold. 
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CIRCUIT DESCRIPTION : 


The Circuit Description is provided to give you a better 
understanding of what is happening in each stage of your 
Receiver. Refer to the Block Diagram (fold-out from Page 
160) and the Schematic Diagram (fold-out from Page 173) 
when reading this Circuit Description. 


Letter number designations for the resistors, capacitors, and 
other components are placed in the following groups to 
_make it easier to locate parts on the Schematic and on the 
chassis. 


101 to 199 Parts mounted on the antenna, RF 
amplifier, heterodyne oscillator, 
and crystal Switch-Boards. 

201 to 299 Parts mounted on the mixer circuit 
board. 

301 to 399 Parts mounted on the RTTY circuit 
board. 

501 to 599 Parts mounted on the IF/audio circuit 
board. 

601 to 699 Parts mounted on the power 
supply/BFO circuit board. 

701 to 799 Parts mounted on the chassis. 

GENERAL 


Signals are received by the antenna and coupled through the 
Band switch and the antenna tuned circuits on the antenna 
Switch-Board to the RF amplifier Switch-Board. Here the 
signal is amplified by FET Q101 and then coupled to the 
mixer circuit board. The signal is mixed in the first mixer 
FET Q203, with a signal from the oscillator Switch-Board. 
This mixing produces an 8.395 MHz to 8.895 MHz 
frequency which is coupled through bandpass filter LC201 
to the second mixer FET 0204. 


HBATHEIT® 


A signal produced by the LMO (linear master oscillator) is 
mixed with the 8.395 MHz signal in the second mixer to 
produce a 3.395 MHz IF signal. The IF signal is then 
connected from the mixer circuit board, through the Mode 
switch and crystal filter, to the |F/audio circuit board. 


The IF signal is amplified by 0501, Q502, and 0503. The 
signal is then coupled to either the product detector, or the 
AM detector, depending on the mode of operation, where it 
is detected. 


The detected audio signal is amplified by transistors Q507, 
Q508, 0509, 0511, and 0512. The resulting audio output is 
then connected to the Phones jack, the Anti-VOX jack, and 
through the Speaker Disable switch to the Speaker jack. 


On the following pages, each circuit will be described in 
detail. The circuits will be described as they would operate 
in the Receiver under normal signal conditions with the 
Mode switch in the USB position, the Function switch in the 
Operate position, and the Band switch in the 3.5 position. 


ANTENNA TUNING CIRCUITS 


Signals from the antenna input jack are coupled through the 
converter switch to the RF attenuator. This control reduces 
the amplitude of the incoming signal before it reaches the 
RF amplifier circuits. The receiver then is able to handle 
very strong signals without overloading. If the receiver is 
being overloaded by a strong signal adjacent to a desired 
weak signal, the readability of the weak signal can be 
improved by increasing the RF attenuation. 


Signals are then coupled through band-switch wafer BS-IF to 
a tuned circuit consisting of coil L101 and capacitors C101, 
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417-274 
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SENSE 


Figure 31 


C701A, C701B, C106, and C107. This tuned circuit allows 
only part of the total received frequencies to pass. Assume 
the Receiver is tuned to 3.8 MHz; then the 3.800 MHz 
incoming signal is tuned by Preselector capacitors C701A 
and C701B and coupled through band switch wafer BS-2F 
and BS-2R to the RF amplifier circuit. 


RF AMPLIFIER CIRCUIT 


A simplified schematic is shown in Figure 31. The Signal 
(3.800 MHz) from the RF In jack is coupled through 
capacitor C106 and parasitic choke PC-101 to FET Q101 
where it is amplified. The parasitic choke suppresses VHF 
oscillations. Further signal selectivity is provided by the 
tuned circuit consisting of coil L108, resistor R106 and 
capacitors C113, C701C, and C701D. 


Power is supplied to Q101 through resistor R105 and RF 
choke RFC101. AGC voltage is coupled through resistor 
R103 and applied to gate G2 of Q101. A dc-sensing current 
is removed from the source (S) of Q101, filtered by 
capacitors C109 and C110, and coupled through resistor 
R104 to the S-meter circuit. 


FIRST MIXER CIRCUIT 


The 3.800 MHz input signal is coupled through capacitor 
C203 to gate G1 of FET 0203. A 12.395 MHz signal from 
the HFO (heterodyne frequency oscillator) is coupled 
through capacitor C204 to gate G2 of Q203. These two 
signals are mixed to produce sum and difference frequencies 
(16.195 MHz and 8.595 MHz) at the drain (D) of FET 
Q203. The 16.195 MHz signal is rejected by the bandpass 
filter LC-201, which allows only the 8.595 MHz signal to 
pass through to the second mixer. 


Resistors R207, R208, R209, R211, and R212 bias Q203. 
Source (S) current is coupled through diode D201 to ground 


when the mute circuit is closed, to permit normal operation. 
When the mute circuit is opened, a positive voltage back 
biases diode D201 and causes 0203 to cut off. 


SECOND MIXER CIRCUIT 


The 8.595 MHz signal from bandpass filter LC-201 is 
coupled through capacitor C211 to gate G1 of FET 0204. A 
5.200 MHz signal from the LMO* (linear master oscillator) 
is coupled through resistor R215 and capacitor C214 to gate 
G2 of Q204. These two signals are mixed to produce sum 
and difference frequencies (13.795 MHz and 3.395 MHz) at 
the drain (D) of Q204. A tuned circuit consisting of coil 
L202 and capacitors C216 and C217 is tapped to provide 
the required 2000 {2 source impedance to the crystal filter. 


Resistors R216, R217, R218, R219, and R221 bias Q204. 
Capacitor C212 couples the 5.200 MHz signal from the LMO 
to the LMO Out jack for external use. Source (S) current is 
coupled through diode D202 to ground when the mute 
circuit is closed to permit normal operation. \Vhen the mute 
circuit is opened, a positive voltage back biases diode D202 
and causes 0204 to cut off. 


“NOTE: The LMO output frequency increases as the 
frequency of the incoming signal decreases. For example: 
when the Receiver is tuned to 3.5 MHz, the LMO output 
frequency is 5.5 MHz; when the Receiver is tuned to 4.0 
MHz, the LMO output frequency is 5.0 MHz. 


LMO 


The LMO is a sealed unit containing a capacity-tuned silicon 
transistor oscillator and a transistor bandpass amplifier. 
(Since internal circuitry may vary between units due to 
temperature compensation, a schematic of this circuit is not 
included.) The tuning capacitor is factory-adjusted to 
provide a linear frequency change with dial rotation, giving 
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~400 Hz 


10 kHz MAX - COND B-[s22 00 KHizZs\= 


SBA-301-1 SIBA=301e2 
ACCESSORY ACCESSORY 
AM CW 


FILTER RESPONSES 


Figure 32 


100 kHz change per turn of the shaft between 5 and 5.5 
MHz. 


To provide the same dial reading in both USB and LSB, the 
LMO frequency must be shifted 2.8 kHz by the Mode 
switch. When a positive voltage is applied to the shift bias 
terminal (in LSB), it causes a switching diode to conduct, 
changing inductance in the oscillator circuit and causing a 

@ 2.8 kHz frequency change in the LMO. A negative voltage 
(in USB and CW) will open the diode switch, shifting the 
frequency to the correct operating point for LSB operation. 
This operating point can be adjusted by the sideband shift 
adjustment on top of the LMO. 


CRYSTAL FILTERS 


The 13.795 MHz and 3.395 MHz signals are coupled through 
mode switch wafer MS-1F to the 2.1 kHz crystal filter. The 
13.795 MHz signal is rejected by this filter, which allows 
only the 3.395 MHz signal to pass. Mode switch wafers 
MS-2R and MS-2F couple this signal to the IF circuit. 


This Receiver is supplied with a 2.1 kHz SSB crystal filter. 
The sharp selectivity provided by this filter permits excellent 
rejection of unwanted adjacent signals. A 3.75 MHz AM 
filter and a 400 Hz CW filter are available as optional 
accessories. The filter responses are shown in Figure 32. 


IF CIRCUITS 


The 3.395 MHz signal is coupled from the IF input, through 
capacitor C501 and resistor R502, to gate G1 of FET Q501. 
e signal is amplified and coupled from the drain (D) of 
2501, through resistor R506, through IF transformer T501, 
to the base of transistor Q502. Transformer T501 provides 


| 


correct impedance matching between FET Q501 and 
transistor Q502. The signal is amplified again by Q502 and 
coupled through resistor R511 and IF transformer T502 to 
the base of transistor Q503. Transformer T502 provides 
impedance matching between transistor Q502 and Q503. 
The signal is amplified again by transistor Q503 and coupled 
through resistor R515 to IF transformer T503. 


Power is supplied to the IF circuits through resistors R517, 
R516, and RF choke RFC501. 


AM DETECTOR 


From the primary winding of transformer T503, and 3.395 
MHz signal is coupled through capacitor C516 to the AM 
detector. Here the signal is detected by diodes D505 and 
D506 and filtered by capacitor C515. The detected audio is 
coupled through mode switch MS-4F to AF Gain control 
R703. 


PRODUCT DETECTOR 


The 3.395 MHz signal is coupled from the secondary of 
transformer T503 to resistors R520 and R519 and to 
detector diodes D501, D502, D503, and D504. A signal 
from the BFO (beat frequency oscillator) is coupled to the 
junction of resistors R519 and R520. When the BFO signal 
goes positive, diodes D501 and D503 conduct. When the 
BFO signal goes negative, diodes D502 and D504 conduct. 
The result is a “chopping” of the 3.395 MHz signal at a rate 
equal to the BFO frequency. This produces signals that are 
equal to the sum and difference of the 3.395 MHz and BFO 
signals. The higher of these two frequencies is filtered by 
capacitor C513 and C514 and resistor R521. The lower 
frequency is the detected audio which is coupled through 
mode switch wafer MS-4F to AF Gain control R703. 
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AUDIO CIRCUITS 


Audio is coupled from AF Gain control R703 through 
capacitor C524 to the base of transistor Q507. Audio 
preamplifier transistor O507 presents a high input 
impedance to the detectors because of unbypassed emitter 
resistor R549. The amplified signal from the collector of 
Q507 is direct coupled to emitter follower transistor 0508. 
This transistor has a low output impedance which is needed 
to drive audio driver transistor Q509. The amplified signal 
from aa ae es the base of transistor 0511 
and coupled through diode D511 and resistor R556 to the 
base of transistor 0512. Transistors R511 and Q512 forma 
push-pull complementary output amplifier. On positive half 
cycles of the signal transistor Q512 conducts, and on 
negative half cycles transistor Q511 conducts. 


Resistor’ R554 jcouples negative feedback to the base of 
transistor 0509. At frequencies above 3000 Hz, capacitor 
C526 couples negative feedback to the base of transistor 
Q508. 


0701 
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Diode D511 is mounted on the same heat sink as Q511 and 
Q512. Therefore, the voltage drop across this diode will vary 
with the temperature of the heat sink to compensate for 
changes in the operating point of 0511 and 0512. 

Capacitor C529 is a “bootstrap’’ capacitor which provides 
feedback to transistor Q511 and Q512. This feedback keeps 
the supply voltage constant to the transistors, which reduces 
istortion at high volume levels. 


AGC CIRCUIT 


Refer to Figure 33 for a simplified schematic of the AGC 
circuit. 


From the primary of transformer T503, the 3.395 MHz 
signal is coupled through capacitor *~C517 to the AGC 
detector. Diodes D507 and D508 rectify the signal to 
produce a dc AGC voltage which is filtered by capacitor 
C519. The AGC voltage is fed directly to the AGC switch as 
fast AGC. The fast AGC is coupled from the AGC switch to 


Q101 


417-274 
RF AMP. 


Q501 
417-274 
1ST. IF AMP 


Figure 33 
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gate #2 of RF amplifier transistor Q101 and to gate #2 of 
first IF amplifier, transistor Q501. Excellent AGC action is 
obtained due to the wide AGC range of the dual gate MOS 
FET transistors. 


For SSB operation it is desirable to have an AGC with a fast 
attack and a slow decay time. This is accomplished by 
placing the AGC switch in the SLOW position, which 
connects capacitor C521 and resistor R526 to the AGC line. 
The time constant of the resistor-capacitor combination 
allows fast charging of the capacitor, which results in 
fast-attack AGC. However, as the received signal disappears, 
the capacitor discharges slowly, resulting in a slow AGC 
decay time. 


MUTE CIRCUIT 


Mute transistor O504 normally operates with a 
no-AGC-signal collector voltage of about 3.5 volts which is 
coupled to the AGC line through resistor R528. When the 
mute line is opened, the base of transistor 0504 becomes 
more positive, which results in greater collector current and 
a greater voltage drop across resistor R527. The result is a 
negative voltage on the AGC line, which cuts off Q101 and 
Q501. Also, the mute line is now positive, which causes 
diode D512 to conduct and increase the base current of 
transistor O503. This increase in base current saturates 0503 
to the point where it has no gain. 


When the mute line is grounded, the RF gain can be adjusted 
by RF Gain control R702 which varies the AGC voltage. 
Bias Adjust control R532 determines the no-AGC-signal 
voltage on the collector of transistor 0504. 


S-METER CIRCUIT 


The source current from FET Q101 in the RF circuit is 
coupled through resistor R104 to the base of transistor 
Q505. In the same manner, the source current from FET 
Q501 is coupled through resistor R505 to the base of 
transistor Q506. The collectors of Q505 and QO506 are 
connected to the positive side of the S meter. When a strong 
signal is received, the source currents of Q101 and Q505 are 


decreased due to AGC voltage. This negative-going voltage at 
the bases of transistors Q505 and Q506 causes their 
collector voltage to increase. The increased collector voltage 
is reflected across the S meter, Providing an S-meter reading 
proportional to the received signal strength. 


Diode D509 effectively connects the upper portion of 
control R542 across the meter at readings above half scale. 
This provides a linear dB deflection at the upper half of the 
meter scale, 


HFO AND HFO AMPLIFIER 


The HFO (Heterodyne Frequency Oscillator) Operates as a 
tuned-collector, tuned-base oscillator. The base tuned circuit 
is a crystal which insures accurate and stable output 
frequency. The crystal is selected by band switch wafer 
BS-5F and coupled through capacitor C123 to the base of 
HFO transistor Q102. The collector tuned circuit is 
connected to the collector of Q102 through band switch 
wafer BS-4F. A detector circuit consisting of capacitors 
C124, C125, resistor R114 and diode D101 is provided for 
HFO alignment. 


Power is supplied to the collector of transistor 0102 
through resistor R109 and through the collector tuned coil, 
which in this case is L114, Resistors R111, R112, and R113 
bias transistor 0102. 


The oscillator signal is coupled from the collector of 
transistor Q102, through capacitor C126, to the first mixer 
and the HFO amplifier. 


The signal is coupled through parasitic choke PC201 to the 
base of transistor Q201. The signal is coupled through 
emitter follower transistors Q201 and Q202 to the HFO 
OUT phono socket on the Receiver rear panel. The emitter 
followers present a high input impedance to the high 
frequency oscillator and a low output impedance to the 
HFO OUT phono socket. The HFO output voltage is used 
for transceive operation with a Heath Model SB-400 or 
SB-401 Transmitter. 
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Figure 34 


CRYSTAL CALIBRATOR 


A block diagram of thecrystal calibrator is shown in Figure 
34. The dotted line on the block diagram indicates circuitry 
in integrated circuit IC601. Figure 35 is a simplified 
schematic of the crystal calibrator circuitry including 
components inside the integrated circuit. 


When the Function switch is placed in the 100 kHz position, 
+15 volts is coupled through switch contacts 8 and 9 to the 
calibrator circuit. Transistors Q2 and Q3 are connected as an 
astable multivibrator. This circuit oscillates at a frequency 
determined by crystal Y601, and it can be adjusted slightly 
by trimmer capacitor C606. 


The base of transistors Q1, Q4, and Q5 are not connected to 
the circuit, so these transistors have no effect in the circuit. 
Transistors Q6 and Q7 are connected as a monostable 
multivibrator which divides the 100 kHz output of Q3 to 
produce a 25 kHz output. The time constant of the 
multivibrator is determined by resistor R609 and capacitor 
C611. 


Initially transistor Q7 is conducting and transistor Q6 is cut 
off. This places the collector of Q6 and the anode of diode 
D601 at 3.5 volts. When transistor Q3 of the multivibrator 
conducts, the cathode voltage of D601 drops and the diode 
‘conducts. This lowers the collector voltage on transistor O6 
and triggers the multivibrator. Diode D601 is now reverse 
biased until the multivibrator returns to its initial state. 


When the Function switch is not in the 25 kHz position, 
transistor Q8 conducts because of the base current through 


resistor R611. This clamps the collectors of Q7 and O8 to 
ground and prevents the multivibrator from operating. 


When the Function switch is in the 25 kHz position, the 
base of transistor Q8 is grounded, which brings it out of 
saturation. This permits normal operation of the 
multivibrator. The outputs of the astable and monostable 
multivibrators are amplified and added together in 
transistors Q601 and O602. Figure 36 illustrates waveforms 
at four different points in the calibrator circuit when the 
Function switch is in the 25 kHz position. 


BFO AND BFO AMPLIFIER 


The BFO (beat frequency oscillator) is a crystal controlled 
oscillator composed of transistor Q605 and its associated 
circuitry. Crystals Y602, Y603, and Y604 are selected by 
mode switch wafer MS-5F to provide different frequencies. 


The BFO signal from BFO transistor Q605 is coupled 
through resistor R629 to the base of transistor Q606. The 
signal from the emitter of Q606 is coupled through resistor 
R631 and capacitor C625 to the BFO to Detector jack. 
From here the signal will be coupled to the product 
detector. 


The BFO signal is also coupled through capacitor C626 to 
transistor Q607 where the signal is amplified. The amplified 
signal from the collector of Q607 is coupled through 
capacitor C628 to the BFO Out jack. Coil L601 and 
capacitor C627 provide tuning for the BFO signal. 
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Figure 36 


When the Mode switch is in the AM position, the collector 
of Q605 is grounded through Mode switch MS-5E. When the 
Mode switch is in the RTTY position, the output of Q607 is 
grounded through capacitor C629 and switch wafer MS-5F. 


POWER SUPPLY 


AC power is supplied through the circuit breaker and switch 
$701 to the primary of transformer 1701. Transformer 
T701 has dual primary windings to permit operation from 
either 120 or 240 volts ac. The ac current from the 
secondary of transformer T701 is coupled to the full-wave 
rectifier. 


Diodes D604 and D605 form the negative rectifier. From 
here negative dc power is supplied through resistors R612 
and R613 to the Receiver. The negative dc supply is filtered 
by capacitors C616 and C617 and regulated by zener diode 
ZD601. 
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Diodes D602 and D603 form the positive voltage rectifier. 
From here positive dc is coupled through resistor R614 and 
the 1/2-ampere fuse to transistor Q603. The output power 
from Q603 is coupled through resistor R616 and control 
R617 to the base of transistor Q604. When the output 
power attempts to rise, the base voltage of Q604 increases. 
This causes Q604 to conduct heavier and decrease the 
current at the base of transistor Q603. This decrease in base 
current causes Q603 to appear as a high resistance in series 
with the output power. The reverse action takes place if the 
output voltage attempts to decrease. 


RTTY CIRCUIT 


When transceiving in the RTTY (radio teletype) mode, the 
LMO (linear master oscillator) frequency is shifted by 
changing the bias on a variable capacitance diode inside the 
LMO. The amount of shift is controlled by the RTTY shift 
circuit. When the transmitter is not keyed, the “wide” and 
“narrow” control lines are grounded. When the “wide” shift 
line is open, transistor Q303 conducts and causes the voltage 
at the FSK (frequency shift keying) terminal on the LMO to 
decrease. The amount of this decrease is adjusted by control 
R317. 


The value of capacitor C302 is chosen to provide rise and 
fall times in the FSK voltages as shown in Figure 37. 


The narrow switch transistor Q302, operates in a manner 
similar to Q303. CW switch 0301 is normally off, and the 
CW line is normally open. When an external key closes the 
CW line to ground, a narrow shift occurs. The amount.of 
shift is controlled by control R308. Zener diode ZD301 
regulates the voltage supplied to transistors Q301, Q302, 
and Q303. 
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Figure 37 
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POSITION 


POSITION 


TO CHASSIS GROUND, VOLTAGES MAY VARY =20% 


11. VOLTAGES TAKEN WITH SWITCHES AND CONTROLS IN THE FOLLOWING POSITIONS 


12. ALL RESISTORS ARE 1/2 WATT 10% UNLESS OTHERWISE SPECIFIED 
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REPLACEMENT PARTS 
PRICE LIST 


To order parts, use the Parts Order Form furnished with this 
kit. If a Parts Order Form is not available, refer to 
“Replacement Parts” inside the rear cover of the Manual. 


ANTENNA, RF AMPLIFIER, HETERODYNE 
OSCILLATOR, AND CRYSTAL SWITCH-BOARDS 


PART PRICE DESCRIPTION PART PRICE DESCRIPTION 
No. Each No. Each 
a RESISTORS Ceramic 
21-33 iS 3.3 pF 
1-1 15 472 21-78 15 5 pF 
1-9 615 1000 22 Q 
1-18 15 56002 Phenolic 
1-20 15 10 kQ 28-1 15 2.2 pF (red-red-white) 
1-21 15 15 kQ2 
1-22 15 22 kQ RF CHOKES-DIODE-TRANSISTORS 
1-60 15 68 kQ 
1-26 15 100 kQ 45-38 1.00 Choke P 
. 45-43 1.00 Choke 
56-56 .30 1N4149 diode 
417-133 1.95 40245 transistor 
CAPACITORS 417-274 2.30 40673 transistor 
Mica COILS 
20-99 20 22 pF 
20-77 25 24 pF 40-484 1.00 36 WH fixed inductor (orange-blue) 
20-100 25 30 pF 40-546 1.00 Tuned trap 
20-160 .25 33 pF 40-969 1.35 Antenna (gray dot) 
20-101 25 47 pF 40-970 1.75 Antenna (yellow dot) 
20-110 25 75 pF 40-971 1.35 Antenna (black dot) 
20-102 25 100 pF “40-972 1.35 Antenna (brown dot) 
20-114 30 270 pF 40-973 1.35 Antenna (red dot) 
HHATHEKIT® 175 
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HEATHKIT’ 
PART PRICE DESCRIPTION PART PRICE DESCRIPTION 
No. Each No. Each ¢ 

Coils (cont’d.) CONNECTORS 
40-975 1.30 RF (green dot) 
40-976 1.30 RF (orange dot) 432-77 15 Switch-board connector 
40-977 1.30 RF (violet dot) 432-120 15 Pin socket 
40-978 1.30 Oscillator (blue dot) 432-121 15 Connector pin 
40-974 1.80 RF (blue dot) 434-186 15 Board phono socket 
40-979 1.80 Oscillator (red dot) 438-4 15 Phono plug 
40-980 1.80" Oscillator (gray dot) 
40-981 1.80 Oscillator (yellow dot) MISCELLANEOUS 
40-982 1.80 Oscillator (green dot) 

63-565 95 Switch wafer 

63-568 4.30 Switch wafer 

340-8 .05/ft Bare wire 

344-16 .05/ft _Largered wire 
CRYSTALS 344-56 .05/ft Blue wire 

343-12 .10/ft | Small coaxial cable 
404-207 5.40 12.395 MHz 33156 25 Solder 
404-208 5.40 15.895 MHz 
404-209 5.85 22.895 MHz ITEMS FROM PACK #6 
404-210 5.85 29.895 MHz 
404-211 5.85 36.895 MHz 85-345-1 2.15 Antenna Switch-board 
404-212 5.85 37.395 MHz 85-346-1 1.85 RF amplifier Switch-board 
404-213 5.85 37.895 MHz 85-347-1 1.85 Heterodyne oscillator Switch-board 
404-214 5.85 38.395 MHz 85-3481 2.15 Crystal Switch-board 
404-279 5.45 23.895 MHz 2.00 Manual (See front cover for 


part number.) 
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MIXER AND RTTY CIRCUIT BOARDS 


PART PRICE 
No. Each 
RESISTORS 
1-1 15 
1-3 15 
1-45 15 
1-42 15 
1-7 .15 
1-9 15 
1-11 15 
1-44 15 
1-16 15 
1-73 15 
1-20 15 
1-21 15 
1-25 15 
147 15 
1-27 .15 
CAPACITORS 
Mica 
20-52 55 
20-160 .25 
20-113 45 
20-122 45 
Ceramic 
21-3 .15 
21-46 .15 
21-143 .30 


DESCRIPTION 


7.5 pF 
33 pF 
470 pF 
1000 uF 


10 pF 
.005 uF 
.O5 pF 


PART 
No. 


Mylar 
27-73 


DIODES 


56-56 
56-67 


PRICE 
Each 


220 


«ie 
1.65 


TRANSISTORS 


417-118 
417-171 
417-274 


40 
oF Ae 
2.30 


MISCELLANEQUS 


10-242 
10-201 
40-666 
45-43 
52-126 
205-87 
206-244 
259-20 
432-121 
434-186 
438-4 
344-15 


1.00 
1.00 
1.20 
1.00 
24.00 


DESCRIPTION 


047 uF 


1N4149 diode 
Zener diode 


2N3393 
2N3694 
40673 


3000 Q2 linear control (3 kQ) 
10 kQ linear control 
Coil 

RF choke 

LC filter 

RF shield 

Coil shield 

Solder pin 
Connector pin 
Board phono socket 
Phono plug 

Large black wire 


ITEMS FROM PACK #6 


- 85-351-2 
85-352-2 


1.80 
1.60 


Mixer circuit board 
RTTY circuit board 
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PART PRICE 
No. Each 
RESISTORS 
1/2-Watt 
1-129 .15 
1-3 .15 
1-137 .15 
142 15 
14 15 
1-6 oo 
1-9 .15 
1-11 .15 
1-122 whe 
1-16 | .15 
1-18 .15 
1-73 .15 
1-20 .15 
1-21 .15 
1-24 .15 
147 .15 
1-102 .15 
1-36 -t5 
1-40 15 
Other Resistors 
3-6-2 .50 
1-20-2 .20 
1-42-2 .20 
CONTROLS 
10-294 1.00 
10-295 1.00 
CAPACITORS 
Ceramic 
21-78 .15 
21-25 .15 
21-143 .30 
Electrolytic 
25-123 60 
25-125 .60 
25-116 5 
25-146 70 
25-199 .90 


Other Capacitors 
20-114 .30 
27-47 .30 


HEATHKIT’ 


IF/AUDIO CIRCUIT BOARD 


DESCRIPTION 


4.72 
100 2 
200 25% 
2702 
330 2 
4702 
1000 2 
1500 
3300 2, 5% 
4700 Q 
5600 2 
8200 2 
10 kQ 

15 kQ 

33 kQ 

56 kQ 

82 kQ 
1.5 MQ 
10 MQ 


51 2 5%, 2-watt 
100 22, 2-watt 
150 Q, 2-watt 


2000 22 (2 k&2) 
750 Q 


5 pF 
1300 pF 
.05 LF 


2 WF 

5 UF 
50 wF 
100 pF 
500 pF 


270 pF mica 
-1 uF Mytar 


PART PRICE DESCRIPTION 
No. Each 


COIL-TRANSFORMERS-DIODES 


40-581 1.00 620 wH fixed inductor 
52-125 1.45 3.395 MHz IF transformer 
56-26-1 45 1N191 diode 

56-56 .30 1N4149 diode 

56-33 .85 1N3754 diode 

56-61 95 Stabistor diode 


TRANSISTORS 


417-100 1.50 2N3053/36632 

417-118 .40 2N3393 

417-171 75 2N3694 

417-274 2.30 40673 

117-9 5.00 Transistor package 
Consisting of: 

417-144 © MJE521 

417-145 MJE371 

254-22 Torque washer 


HEAT SINKS-HARDWARE 


215-19 15 Clamp heat sink 
215-31 45 TO-5 heat sink 
215-39 1.00 Audio heat sink 
250-273 05 4-40 x 3/8” screw 
250-285 05 4-40 x 1/4” screw 
252-15 05 4-40 nut 

254-9 05 #4 lockwasher 


MISCELLANEOUS 


63-566 - .90 Switch wafer (yellow dot) 
75-704 -15 Insulator 

352-13 25 Silicone grease 

432-124 /15 Circuit board connector 
434-186 .15 Board phono socket 
438-4 15 Phono plug 

490-5 as Nut starter 


ITEMS FROM PACK #6 


204-1046 .90 Support rail 
85-353-7 5.00 |F/audio circuit board 
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POWER SUPPLY/BFO CIRCUIT BOARD 


PART PRICE 
No. Each 
RESISTORS 
1/2-Watt 
1-54 15 
1-1 15 
1-3 15 
1-66 15 
1-45 15 
1-6 15 
1-79 15 
1-9 15 
1-44 Ah’ 
1-14 .15 
1-16 .15 
1-20 15 
1-21 15 
1-58 .15 
1-25 .15 
1-26 15 
Other Resistors 
3-17-5 .50 
10-294 1.00 
CAPACITORS 
Mica 
20-118 .25 
20-99 .25 
20-109 .25 
20-139 .40 
20-107 .60 
Ceramic 
21-157 615 
21-51 .15 
21-163 15 
"21-143 .30 
Electrolytic 
25-123 .60 
25-54 .30 
25-199 .90 
25-192 2.00 
Other Capacitors 
27-47 .30 
28-1 15 
31-57 1.05 


29-4 .15 


DESCRIPTION 


—_—__—_ 


15 2, 5% 
472 

100 2 
150 22 
220 2 
470 2 
820 22, 5% 
1000 22 
2200 22 
3300 22 
4700 2 
10 kQ 

15 kQ 

22 k22, 5% 
47 kQ 
100 kQ 


50 22,5-watt resistor 
2000 2 linear control (2 kQ) 


15 pF 
22 pF 
62 pF 
330 pF 
680 pF 


Spr 
20 pF 
.001 uF 
.05 uF 


2 UF 

10 uF 
500 uF 
2000 uF 


-1 uF Mylar 

2.2 pF phenolic 
(red-red-white) 

2.7 - 20 pF ceramic trimmer 
1800 pF polystyrene 


85-3543 4.30 


PART PRICE DESCRIPTION 


No. Each 
RF CHOKE-DIODES-INTEGRATED CIRCUIT 


45-39 1.00 RF choke 

56-56 .30 1N4149 diode 

57-27 75 1N2071 diode 

56-67 1.65 Zener diode 

443-8 1.80 MC724P integrated circuit 


TRANSISTORS 


417-91 85 2N5232A 

417-85 70 E844 

417-852 1.10 TIP31B 
CRYSTALS 

404-43 6.75 100 kHz 

404-280 5.00 3392.110 kHz 
404-205 5.00 3393.6 kHz 
404-206 5.00 3396.4 kHz 
HARDWARE 

250-285 .05 4-40 x 1/4” screw 
252-15 .05 4-40 nut 

254-9 .05 #4 lockwasher 
250-89 .05 6-32 x 3/8” screw 
252-3 .05 6-32 nut 

254-1 .05 #6 lockwasher 
253-2 .05 #6 fiber shoulder washer 
MISCELLANEOUS 

63-567 1.05 Switch wafer 
75-102 .15 Insulator 

215-40 1.00 Heat sink 

260-56 15 Fuse clip 

421-13 25 1/2-ampere fuse 
434-186 15 Board phono socket 
432-124 15 Circuit board connector 


ITEMS FROM PACK #6 


204-1046 .90 Support rail 


Power supply/BFO board 
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HEATHEKIT’ 


PLUG BOARD AND EXTENDER ACCESSORIES 


PART PRICE 
No. Each 
432-98 .65 
432-77 15 
432-124 15 
255-108 .20 
262-24 .20 
434-42 .15 
438-4 15 


PART PRICE 
No. Each 

RESISTORS 

1/2 Watt 

1-1 15 

1-2 15 

1-42 15 

1-9 15 

5 Watt 

3-17-5 50 


DIODE-CONTROLS 


56-56 
10-34 
19-143 
19-95 


CAPACITORS-TRAP 


28-3 
21-72 


26-74 
40-546 


215 
.20 


9.20 
1.00 


DESCRIPTION 


Switch-board plug 
Switch-board connector 


PART PRICE DESCRIPTION 
No. Each 


ITEMS FROM PACK #6 


Circuit board connector 85-349-1 1.70 Plug board 
Extender block 85-355 175 Small extender board 
Extender pin 85-356 3.55 Large extender board 
Chassis phono socket 
Phono plug 
DESCRIPTION PART PRICE DESCRIPTION 
No. Each 
SWITCHES 
63-563 2.15 4-position 
472 63-564 2.50 3-position 
68 2 63-569 4.05 5-position 
9702 63-572 1.60 3-position 
1000 2 
50 2 
CONNECTORS 
1N4149 diode 
600 2 control 432-27 40 Line cord adapter 
500 Qcontrol with SPST switch 432-76 Oa) he BONE SKE 
10 kQ AUD (audio) control 432-120 ie Pin pocket 
with SPST switch 432-180 45 Circuit board connector 
434-2 15 Accessory socket 
434-42 15 Chassis phono socket 
434-88 .15 Lamp socket (short bracket) 
434-90 15 Lamp socket (long bracket) 
.56 pF phenolic capacitor 436-20 55 Phone jack 
.005 uF ceramic capacitor 438-4 15 Phono plug 
(1.4 kV line bypass) 438-25 65 LMO load plug 
24-194 pF variable capacitor 438-6 .50 Accessory plug 
Tuned trap 440-1 35 Accessory plug cap 
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION 
No. Each No. Each 
GROMMETS-TERMINAL STRIPS SHEET METAL PARTS 
73-3 15 1/2” grommet 90-415 20.45 Cabinet 
73-2 615 3/4” grommet 200-556 9.00 Front chassis 
431-10 15 3-lug terminal strip 200-557 3.00 Rear chassis 
431-11 15 5-lug terminal strip 203-657-2 3.70 Front panel 
203-656 2.40 Rear panel 
HARDWARE 100-927 3.55 Right side panel 
203-735 240 Left side panel 
#3 Hardware 100-928 2.70 Left subpanel 
250-251 .05 3-48 x 3/8” flat head screw 206-460 4 20 IF shield 
ane ae ee 206-461 75 RF shield 
254-7 .05 #3 lockwasher 205-1560 1.30 3-position connector plate 
205-1561 1.30 2-position connector plate 
#4 Hardware 100-929 .60 Rear panel bracket 
250-156 .05 4-40 x 1/8” setscrew 100-930 255 RTTY bracket 
250-285 .05 4-40 x 1/4” screw 206-504 40 Switch bracket 
252-15 .05 4-40 nut 204-557 40 Capacitor bracket 
254-9 .05 #4 lockwasher 204-363 30 Angle bracket 
#6 Hardware 
250-40 .05 6-32 x 1-1/2” screw DIAL PARTS 
250-56 05 6-32 x 1/4” screw 
250-89 .05 6-32 x 3/8” screw 446-40 1.85 Escutcheon 
250-218 .05 6-32 x 3/8” phillips screw 204-553 1.05 Dial-mounting bracket 
250-364 .05 6-32 x 7/8” screw 100-443 2.00 Dial pointer assembly 
250-327 .05 6-32 x 1/4” flat head screw 464-30-1 .70 Plastic dial window 
250-170 .05 #6 x 1/4’ sheet metal screw 100-447 75 Dial pointer drive arm 
250-127 .05 6-32 x 1/2” self-tapping screw 250-63 05 3-48 x 1/8’ screw 
252-3 .05 6-32 nut 266-74 15 Nylon spiral follower 
252-85 10 6-32 speednut 100-445 .30 Zero set drive pulley (small) 
253-60 05 #6 flat washer 100-449 4.65 Circular dial 
254-1 05 #6 lockwasher 100-444 1.15 Dial drive pulley (large) 
255-23 10 6-32 x 15/32” tapped spacer 455-42 1.45 Drive shaft bushing assembly 
259-1 05 #6 large solder lug 
259-6 05 #6 small solder lug 
#8 Hardware 
250-137 05 8-32 x 3/8” screw 
250-87 05 8-32 x 3/16” screw MISCELLANEOUS MECHANICAL 
250-93 05 8-32 x 1/4” setscrew 
254-2 05 #8 lockwasher 206-86 15 Pilot lamp shield 
252-4 .05 8-32 nut 255-59 15 Foot spacer 
261-9 05 Foot 
oth hae Control spring washer sais uP squats tonal 
2 266-160 75 9-position switch detent 
252-7 .05 Control nut 
253-10 .05 Control flat washer 391-66 => pedis nae 
254-5 05 Control lockwasher seth he Ahi 
453-193 45 10-3/4” shaft 


259-10 .05 Control solder lug 
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION 
No. Each No. Each 
Miscellaneous Mechanical (cont’d.) WIRE 
453-194 1.35 7-1/2" shaft 
453-195 1.45 11-3/8" shaft 89-51 3.75 Line cord 
455-6 15 Bushing 134-212 5.65 Wire harness 
455-15 15 Shaft collar 343-5 .20/ft RG-62/U coaxial cable 
456-7 40 Coupling 343-12 10/ft RG-174/U coaxial cable 
462-175 30 Zero set knob 344-51 .05/ft Brown wire 
462-191 1.25 Small knob 344-53 .05/ft Orange wire 
462-193 3.65 Large knob 344-54 .05/ft Yellow wire 


MISCELLANEOUS ELECTRICAL 


TOOLS 
110-48 94.00 LMO (linear master oscillator) * 

54-242 8.60 Power transformer 490-1 PAD Large alignment tool 
404-283 44.36 SSB crystal filter 490-109 15 Small alignment tool 
407-99 15.75 Meter 490-85 .20 Long allen wrench 
65-29 4.05 Circuit Braker 490-23 15 Small allen wrench 
412-1 25 ——-#47 pilot lamp 490-168 25 1/4” open-end wrench 
413-39 =F Lamp lens 

"If your old tuner is repairable, you can return it to the 

Heath Company for a credit or rebate against the cost of the 

replacement tuner (after you get the replacement tuner if 

you prefer). You can also return it to a Heathkit Electronic 2 ‘ 


Center. 


**Write to Heath Company for price information. 
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SPECIFICATIONS 


RECEIVER 
SENSITEV DE Yop wit to. 4 yt este ee Le sie aee ee! for: tO 2t4 
SB EEG TV i ae <5 Soh oe Se pene as ae +3 Ke at 6db dowr, less than +12 Ke at 
50 db down 
INP T VINEE DANG Ere tec errs Sacral 50 ohms (unbalanced) 
OUTPUT INP E DANG Bi ce air a aes as oe 8 ohms 
TUNING “RANGE. 24 me sek 0 a eee 50.0 Mc to 52.0 Mc 
IP SRE OQULRNGIEE: 5 Aw. = bas eolgie an) een, watts lst; 5245 Ke; end: 255 Ke 
AUDI OUT oo ae ee ees eee 4 watts 
TRANSMITTER 
PO WET Ua a negra ae ee ee 20 watts 
TUNING “RANGE. «0: i450 teha haek ee eee 50.0 Mc to 52.0 Mc 
CRYSTAL. FREQUENCIES | ...<s,en cues 8.334 Mc to 8.666 Mc 
NEG ROR ION Biot bau 8 ew 2 a High impedance ceramic with push-to- 
talk switch 
QUTPUT IMPEDANCE. sie k Ses Ac eens 50 ohms (unbalanced) 
TRANSMISSION MODE (4A eas cuernen Type A3 emission (AM) 
GENERAL 
“AC POWER REQUIREMENTS... 002720544 117 volts, 60 cps, 160 watts (maximum) 


DG. POWER RE OCUIRE MENTS. oe ee ce 12 volts DC at 14 amperes (maximum) 


DIMENSIONS \ or, arakte ties 35 ata en 12-1/8 W x 5-1/8 H x 9-1/4 D 


WEIGHT 


Pe ot Lone ee -¢ : . : 
TN a Oe a reed ee ee eet, ae 


GENERAL DESCRIPTION 
INTRODUCTION 


The Lafayette Model HA-460 is a compact, self-contained 6-meter radio station. Its compact 
size. ease of mounting, and universal power supply make this unit ideally suitable for operation 
as a 12 volt DC mobile unit or fixed station operation from a 117 volt, 60 cycle AC power 
source, The HA-460 covers the most popular lower portion of the 6 meter band (50-52 Mc). It 
is supplied complete with a push-to-talk microphone, power cables for AC and DC operation, 
and a mobile mounting bracket. 


NOTE 


An FCC amateur license is required by anyone operating this equipment. 


FEATURES 


Built-in solid-state universal power supply. Operates from 117 volts AC or 12 volts DC. 
Crystal-controlled or VFO transmitter operation. 
Built-in TVI filter. 
Spot switch. 
S-meter/Relative power indicator. 
6C W4 Low-Noise RF amplifier; Crystal-controlled dual conversion IF system. 


Built-in speaker. 


TUBE AND TRANSISTOR COMPLEMENT 


vil RF amplifier 

V2 lst mixer and local oscillator 1 

V3 2nd mixer and local oscillator 2 

v4 lst IF amplifier and microphone amplifier 

v5 2nd IF amplifier 

v6 2nd preamplifier and audio power amplifier/modulator 
v7 Phase inverter and audio power amplifier/modulator 

v8 Frequency doubler driver and frequency doubler/tripler 
v9 RF power amplifier 

V10 VFO/Crystal oscillator and buffer amplifier 


2SB425 (4) D.C.power supply transistor 


DIODE COMPLEMENT 


1N60 Audio detector 
hy Ie 3 noise limiter 
} 1$93,710D6(4) Rectifier, PEAK CLIPPER 
1S34 RF Meter rectifier 
SF10 Power supply polarity reversal protection 


SGF /410D4 S METER RECTIFIER 


INSTALLATION 


LOCATION 


The HA-460 may be placed in any location that will permit free air circulation through the ven- 
tilation holes and openings in the cabinet. 


In fixed-station use, avoid excessively warm locations such as those near radiators and heating 
vents. Also, avoid direct blasts of air from circulating fans, etc. Do not place any object on 
the cabinet cover that will impair natural ventilation. 


In mobile installations, avoid direct air blasts from heaters or air conditioning units > See ie- 
ure 1 for mounting procedure. ' 


CONNECTION TO POWER SOURCE 


The HA-460 may be used for 117 volt, 60 cycle AC operation or 12 volt DC operation by select- 
ing the correct power cord and plug assembly. 


In fixed installations where a 117 volt AC source will be used, the power co rd with the standard 
two-contact plug on one end is used. 


In mobile installations the power lead with the in-line fuseholder is used. It is recommended 
that the bare end of this wire be connected directly to the battery terminal. Connection of this 
lead to other points may cause reduced voltage, increased ignition interference, etc. If addi- 
tional length is required, wire no smaller than No. 14 AWG should be used. 

The DC power cable must be connected in the following manner. The red (fused) lead should 
always be connected to the battery terminal which serves as the "'hot'' side of the system. This 
means that in a negative ground vehicle, the red fused lead must be connected to the positive 
battery terminal. In a positive ground vehicle, the red fused lead must be connected to the 
negative battery terminal. In each case the battery ground switch on the transceiver must be 
set for the type of ground employed in the vehicle. 


NOTE: Make sure the BATTERY GROJND switch is set for the ground polarity of the vehicle 
in which the HA-460 is to be installed. The HA-460 will not operate unless this switch is in the 
proper position. 

ANTENNAS 


The HA-460 is designed for 50-ohm termination; therefore, any 4 -meter antenna providing 
50-ohm termination may be used. Antenna polarization is very important at these frequencies 
and should be considered when choosing an antenna. Generally speaking, the antenna polariza- 
tion should be compatible with that of the stations you will normally be in contact with. 


The antenna should be connected to the antenna receptacle on the back of the unit using hu 
(RG-8/U is recommended for lengths in excess of 100 feet). 


It is important that the antenna be adjusted for the lowest pos sible VSWR at your normal opera- 


ting frequency. Additional information on antennas may be found in the ARRL Handbook or in 
the ARRL Antenna Manual. 


HEANPHONES 


The headphone jack, located lower right corner, is wired so that the internal speaker is auto- 
matically disabled when the headphone plug is inserted. 
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OPERATION 


CONTROLS, INDICATORS AND CONNECTORS 


The controls, indicators and connectors necessary for the operation of the HA-460 are listed 


in bable: 4; 


TABLE 1 CONTROLS, INDICATORS AND CONNECTORS 


Control, Indicator 
or Connector 


(1) PLATE TUNE Control 


(2) S-METER/RELATIVE POWER 
METER 


(3) SPOT Switch 


(4) PHONES Jack 


Function 


Tunes transmitter power amplifier plate circuit for 
maximum power output. 


Receive Mode: Indicates strength of received signa 
on S-Meter calibrated in S-Units from 1 to 9 and 
from 10 to 30 db above S9. 

Transmit Mode: Indicates relative power output of 
transmitter. 


In the ON position: Applies plate voltage to the tra 
mitter oscillator when in receive mode. This caus 
generation of a strong unmodulated signal which m 
be tuned in on the receiver to determine the freque 
cy of transmission. 


Permits connection of headphones or external spe 
er (4-8 ohms). Insertion of plug into jack automa 
cally silences internal speaker. 


(11) 


(12) 


(13) 


(14) 


(15) 


(16) 


(17) 


RCVR Tuning Control 
MIC Jack 
VOL’ Control 


VFO Tuning Control 


XTAL-VFO Switch 


CRYSTAL. Socket 


POWER Switch 


ANT. LOAD Control 


BATTERY GROUND Switch 


BATTERY REVERSAL DIODE 


METER ADJ Control 


POWER Connector 


ANT. Connector 


RECEIVER OPERATION 


Permits receiver tuning over the 50-52 Mc segment 
of the 6 meter band. 6 


Permits connection of microphone. 
Adjusts the level of the audio output. 


Permits transmitter tuning over the 50-52 Mc segment 
of the 6 meter band when in VFO mode. 


Permits selection of either crystal or VFO operation 
of the transmitter oscillator. 


Crystal is inserted in socket when transmitter is op- 
erated in XTAL mode. 


Turns transceiver ON or OFF. 


Tunes output portion of pi network for maximum 
power transfer into antenna load. 


Selects positive or negative ground for mobile oper- 
ation. 


Provides protection against incorrect DC power con- 
nection. 


Provides an electrical zero adjustment for the S- 
Meter/Relative Power Meter. 


This eleven pin connector accepts plug connectors 
(supplied) for direct connection to 115 volt, 60 cps 
power supply, or to 12 volt DC power supply. 


Provides connection for antenna transmission line. 


To operate the receiver portion of the HA-460 Transceiver, proceed as follows: 


(a) Connect a 6-meter 50-ohm antenna to the ANT receptacle located on the rear of 


the chassis. 


(b) Connect either the AC or DC power cord supplied with the unit to the eleven pin 
POWER connector located on the rear of the chassis, and an appropriate power 


SOUL Cers 


(c) Set the POWER switch to ON. 


The dial window should become illuminated indicating 


power is applied to the transceiver. 


(d) Adjust the VOL control for the desired audio level. 


(e) Rotate the RCVR tuning control to the desired frequency. 


NOTE: If desired, headphones may be used in place of the internal speaker. To use 


headphones, simply plug them into the PHONES jack on the front panel. Thi 
will automatically silence the internal speaker. 


PLATE TUAE 


AGT. Lone 
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FIGURE 2—OPERATING CONTROLS, INDICATORS AND CONNECTORS (FRONT VIEW) 


FIGURE 3—OPERATING CONTROLS, INDICATORS AND CONNECTORS (REAR VIEW) 


) 


TRANSMITTER OPERATION 


rate the transmitter portion of the HA-460 Transceiver, proceed as follows: F 


To ope 
(a) Connect antenna and power source. 


(b) Connect microphone to MIC receptacle on front panel. 


(c) Set XTAL-VFO switch to the desired mode of operation. 


For crystal mode of operation, insert crystal in front panel XTAL socket. 


The frequency of transmission is six times the crystal frequency. Since the driver 


stage and VFO tuning condensers are ganged, tune VFO to the approximate 


frequency of operation to obtain maximum excitation to the final RF amplifier. 


(d) If the VFO mode of operation 1s chosen, tune the VFO tuning control to the desired 


frequency. 


mid rotation(black line up). 


(e) Pre-set the PLATE TUNE and ANT LOAD controls to 


(f) Set POWER switch to ON. The dial window should become illuminated indicating 


power is applied to the transceiver. 


(g) With micropnone push-to-talk button depressed adjust PLATE TUNING and ANT. 
LOAD controls for maximum meter indication. Repeat adjustments until no further 


increase in meter reading is obtainable. 


NOTE: Any time the operating frequency is changed, the PLATE TUNE and ANT. 
LOAD controls must be readjusted for maximum output. 


(h) The transmitter is now ready for transmission. To transmit press the push-to- di 


talk switch on the micropnone and talk into the microphone. 


(i) To locate the frequency of transmission on the receiver dial, set the SPOT switch to 
ON and tune the receiver until a strong unmodulated signal is heard. Then, return 
the SPOT switch to OFF and proceed with operation of transceiver. 


GQ) NOTE: Transmitter will not operate with the spot switch in the ON position. 


TRANSMITTER CRYSTALS 


Crystals are available from Lafayette Radio, or any of the well-known crystal 


manufacturers. To order crystals proceed as follows: 


l. Divide the desired operating frequency by 6 to determine the crystal frequency. Example: 


The desired operating frequency is 50.0 Mc 


50.0 
: 8.333 Mc (crystal frequency) 
2 The crystal order to the manufacturer should contain the following information: 
Grystal Vp e eee at PT 243 
Crystal Brequency.. 2c... Determined by formula in step 1. 
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THEORY OF OPERATION 


INTRODUCTION 


The following discussion of the theory of operation for the HA-460 Transceiver is divided into 
four parts. The first part discusses the theory of operation for the receiver portion of the 
transceiver. The second part discusses the theory of operation for the transmitter portion of 
the transceiver. The third part discusses the power supply. The fourth part discusses the S- 
Meter/Relative power indicator. 


RECEIVER 


Refer to the receiver block diagram, Figure 4, while reading the following discussion. If great- 
er detail is desired at any point, refer to the schematic diagram, 


Ny, 6CW4 6GH8 6AN8 . 6AN8(P) 6BA6 


745K 455KC Ist IF 
AMP 


HARMONICS R VARI ASLE 
LOCAL 
osc | 


TUNING 
44.255 TO 
= 46.255 MC 


6GW8(P) 
POWER 
AMP 
6GW8( T) 6GW 8(T) 
TO SPKR a 
OUTPUT PHASE AUDIO ANL DET 
XFMR INVERTER PREAMP AVC 
6GW8(P) 
IS72 IN60 
AMP 
TO 
S METER 
FIGURE 4—RECEIVER BLOCK DIAGRAM NOTE: (P)=PENTODE SECTION 


(T)=TRIODE SECTION 


When an RF signal is applied to the antenna of the transceiver, it is fed through the harmonics 
filter and the change over relay K1 to the input of the 6CW4 RF amplifier. The 6CW4 RF ampli- 
fier is a low-noise Nuvistor stage. 


After amplification by the 6C W4 RF amplifier stage the RF Signal is fed to the grid of the 6GH8 
Ist Mixer stage. The 6GH8 lst Mixer stage is the pentode portion of the 6GH8 tube. The triode 
section of this tube is variable local oscillator 1. The frequency of the local oscillator is de- 
termined by the setting of the TUNING control and it can be varied from 44,255 to 46.255 Mc. 
The output of local oscillator 1 is fed to the grid of the pentode portion of the 6GH8 tube where 
it mixes with the incoming RF Signal. The Output of the lst mixer stage is tuned to the first 
intermediate frequency which is the frequency difference between the two signals applied to its 
input. 


The output of the first mixer V2 is fed to the grid of the pentode portion of the 2nd mixer (V3). 
The triode portion of V3 is a 6.2 Mc crystal oscillator, The output of the 6.2 Mc crystal 
oscillator is fed to the grid of the pentode portion of the 2nd mixer V3 where it combines with 
the 5745 Ke signal fed from the lst mixer V2. The output of the 2nd mixer V3 is tuned to 

455 Ke which is the second intermediate frequency. 


The output of the 2nd mixer stage V3 is fed through two stages of IF »mplification (V4 and V5) 
and then to a 1N60 diode detector. The 1N60 diode detector rectifies the IF signal to produce 
the audio signal and the AVC voltage. 


After filtering the AVC voltage is applied to both 455 Ke IF amplifiers, the second mixer, and 
the Nuvistor RF amplifier to provide automatic volume control. 


After filtering the audio signal is fed through a self-adjusting automatic noise limiter to the 
VOL control. From the volume control the signal is fed to the input of the first audio ampli- 
fier V7. After amplification the audio signal is fed to the grid of the triode section of the phase 
inverter (V6). Thé phase inverter processes the audio signal and feeds it to the grids of the 
pentode sections of two tubes (V6 and V7) which operate as push-pull power amplifiers. The 
output of the push-pull power amplifier is fed to the primary of the output transformer (T5). 


The secondary of the output transformer (T5) has two windings. One winding is used to drive 
the receiver speaker. The second winding is used to modulate the transmitter when relay K3 
is in the proper poSition. 


Le he r mahal f ha As Pie. mak 
LCR Sas Aas eRvtr B Ace REE 
12.5 TO 
13.0 MC V10(P) V10(T) V8(T) . oe V8(P) v9 
- {x5 TO *. : 
BS. 13,0 MC | Ist FREQ |,25-0 TO] 2nd FERQ [509.9 To | RF POWER TO 
; BUFFER DOUBLER. ANT 
8.334 TO | TRIPLER 126.0 MC 52.0 MC OUTPUT a 
[xa ahi nis RELATIVE 
Cc) 3-334 To POWER 
Tis 8.666 MC METER 
= NOTE: (P)=PENTODE SECTION 
- (T)=TRIODE SECTION V6-2 
POWER 
AMP 
V4(T) V6(T) V7(T) 
BO MCROPHONE 2ND PHASE OUTPUT 
PREAMP PREAMP INVERTER XFMR 
V7(P) 
POWER 
FIGURE 5—TRANSMITTER BLOCK DIAGRAM outs 
TRANSMITTER 


Refer to the transmitter block diagram Figure 5 while reading the following. If greater detaii 
is desired at any point, refer to the schematic diagram. 


The transmitter signal is generated in the pentode section of the oscillator/buffer stage V10. 
The oscillator may be either crystal-controlled or used as a VFO. The triode section of the 
oscillator/buffer stage V10 is a buffer amplifier used to isolate the oscillator from undesirable 
effects which might be caused by the loading of the following circuitry. The output of the buffer 


amplifier V10 is fed to the input of the first frequency doubler/tripler stage, triode section of 
Von 
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In VFO mode of operation the fundamental frequency of the WFO is doubled. In crystal mode, 
the fundamental frequency of the crystal is tripled. The output is then fed into the input of the 
second frequency doubler stage, pentode section of V8. 


The second frequency doubler stage doubles the frequency again. The frequency produced at the out- 
put of the second frequency Joubler stage V8 is four times the VFO oscillator frequency and six 
times that of the crystal frequency. The output of the second frequency doubler is fed to the grid 
of the RF power output stage V9. 


The RF power output stage V9 amplifies the signal further and supplies RF power to the antenna 
through a pi matching network and a harmonic filter. 


To modulate the transmitter, an audio signal must be introduced into the microphone. When an 
audio signal is introduced into the microphone, it is amplified by the triode section of the mi- 
crophone preamplifier V4. The output of the microphone preamplifier is fed to the triode sec- 
tion of the second preamplifier V6 where it is further amplified. The output of the second 
preamplifier is fed to the triode section of the phase inverter V7 where two 180° out-of-phase 
Signals are produced to feed the push-pull power output tubes (V6 and V7). The output of the 
phase inverter is fed to the grids of the pentode sections of the power amplifiers (V6 and V7) 
which provides the power necessary for high level plate modulation. 


» 


The output of the push-pull power amplifiers is used to modulate the RF power output stage V9. 


POWER SUPPLY 


The power supply of the HA-460 is a universal type capable of operating from 117 volts AC or 


12 volts DC power sources. 


When operating from 117 volts AC power source, the power supply functions in the usual man- 
ner with the AC being applied to the power transformer and rectified by a full wave rectifier 


and its associated filter network (see schematic diagram). 


When operating froma 12 volt DC source, four 2SB425 transistors are used to convert the DC 
to AC. The AC is then stepped up by the power transformer and rectified to produce the B+ 
voltage. A polarity reversing switch Sl (see schematic diagram) is furnished so that the power 


supply may be used on vehicles having either a positive or negative ground. 


S-METER/RELATIVE POWER INDICATOR 


A unique meter circuit is used to provide indication of operation in both the receive and trans- 
mit modes. In the rezeive mode, the screen current of the AVC controlled IF amplifier (V5) 

is measured by the meter. The indication is proportional to the AVC voltage (or incoming sig- 
nal strength). The meter is calibrated in ''S'' units to 9 and in decibels above Sh Be 


In transmit, a small portion of the RF output signal is rectified and filtered. This rectified 
voltage is measured by the meter and gives an indication of the relative output of the transmitter 


13 


TROUBI FE SHQOTING HINTS 


INTRONUCTION 


In case a malfunction should develop in the HA-460, the trouble-shooting hints given in Table 2 
can be used as a general procedure for locating the defective section of the transceiver. Once 
the defective section has been located, the voltage measurements given in Table 3 can be used 
as a reference to further localize the malfunction. 


TABLE 2—TROUBLE SHOOTING HINTS 


WHAT TO LOOK FOR WHAT TO DO 


Power source not con- 
nected Connect power source 


TROUBLE 


Unit inoperative 
Dial light not on 


Open fisé in 12 val’ DC 
power cord 


Check for short and replace 
fuse 


Defective power cord 


Replace power cord 


Unit inoperative 
Dial light on 
Tubes lit 


Open fuse in B+ power 
supply 


Check for B+ short and re- 
place fuse 


Defect in BY- power supply 


Check out B+ power supply an 
repair \ 


Transmitter inoperative 
Receiver operating 
normally 


Defective tube in trans- 
mitter section 


Check tubes and replace any 
found to be defective 


Defective microphone 
push-to-talk switch 


Check switch. Repair or re- 
place as necessary 


Defective change-over 
relay 


Check relay and replace if 
necessary 


Defect in transmitter 
section 


Check voltages in transmitter 
section using Table 3 as a 
reference 


Receiver inoperative 
Transmitter operating 
normally 


Defective tube or diode in 
receiver section 


Check tubes and diodes and re- 
place any found to be defective 


Defect in receiver section Check voltages in receiver sec- 


tion using Table 3 as a reference 
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TABLE 3—VOLTAGE MEASUREMENTS 


TUBE OPERATION PIN NUMBERS 


6CW4 RCV 
— 
92 |NDV 1.9 NDV | NDV 
sons eee aaa 
4 
cANS pee ff Sef fie! a Paoeteatt-— 
RCV 115 NDV] 1.25 
2 oN 
eB at oi AB de 
RCV NDV| 0.5 | 295 | 292 S a a? 
25 62 | 295 292 —9.5]| 205 
Ww 
v7 scwe | a 
Vee Asa ane ea oo 


RCV 


NDV: No detectable voltage. 


RETURNING THe UNIT FOR REPAIRS 


In the event that repair is necessary (either in or out of warranty), we recommend that you re- 
turn the transceiver to the Lafayette store from which it was purchased. If the unit is to be 
shipped to our main office for service, please read the instructions which follow. 


SHIPPING INSTRUCTIONS 


Pack the unit very carefully to avoid damage in transit, preferably in its original carton. lf the 
Original carton is not available, use a sturdy carton with at least 3 inches of shredded paper 
or excelsior around the unit. In the latter case, wrap the unit in paper first to avoid particles 
of packing material getting into it. Include with the unit a letter explaining exactly what diffi- 
culties you have encountered (remember to add an extra 5¢ postage and indicate on the outside 
of the carton that First Class Mail is enclosed). Ship by prepaid express if possible and mark 
ELECTRONIC EQUIPMENT -FRAGILE. Clearly address the carton as follows: 


SERVICE DIVISION 
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